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OPENING OF THE FIELD MUSEUM. 
The great Field Columbian Museum was opened June 
3. The beautiful Art building of the Columbian Ex- 
position, held at Chicago last year, has been utilized. 
On Oct. 26, 1893, Marshall Field, one of Chicago's 
merchant princes, subscribed |1, 000,000, and the success 
of the Museum was assured. Donations poured in 
rapidly and the various States of the Union vied with 
foreign countries in supplying objects for the Museum. 
Many of the pret^ious exhibits at the Fair were pur- 
chased by the managers of the Museum at very low 
rates. The valuable anthropological collection gath- 
ered by Prof. F. W. Putnam, of Harvard University, 
and the collection of exhibits of the world's railways 
are among the objects of interest. The large halls are 
devoted to special displays, while the smaller rooms are 
used to house the permanent collection. The director 
of the Museum is Mr. F. J. W. Skiff, late chief of the 
Mines and Mining building of the Columbian Exposi- 
tion. The collections already gathered represent the 
progress of industrial art, relics of Columbus, zoo- 
logy, lithology, mineralogy, and geology. The Museum 
will be open every day in the year, free on Saturdays, 
Sundays and all holidays, on other days by paying a 
small admission. The Field Museum will stand as a 
permanent memorial of the Columbian Exhibition, and 
no building could so appropriately represent the great- 
ness of the Fair as the beautiful edifice designed by 
Mr. C. B. Atwood. 



HOW TO PREVENT AND EVADE INSANIT'^ 
The last number of the Alienist and Neurologisf 
contains an interesting article by Dr. Wm. W. Ireland, 
of Edinburgh, on the above subject. He holds that 
persons accustomed to mental cultivation and dis- 
cipline have great advantages in escaping from the 
taints of insanity. He thinks that mathematics is a 
very healthful exercise for a disturbed mind. He 
quotes Bacon, who says, " If a man's wits do wander, 
let him study mathematics, for in demonstrations, if 
his wits be called away ever so little, he must begin 
again." The learning of a new language. Dr. Ireland 
says, has been found by experience to engage the mind 
without fatiguing or harassing it. The study of ani- 
mated nature, zoology and botany, with its illimitable 
fields and its cultivation of the inceptive and recep- 
tive faculties alike, and the opportunity it gives for 
outdoor exercise, is a valuable means of diversion for a 
mind unhinged or liable to become so. But we must 
not forget that all men are not studious ; the great 
majority of men rather prefer pursuits which bring 
them in direct contac: and dealing with the outer 
world. He who wishes to escape the morbid current 
of his thoughts and fears should select some one pur- 
suit and involve himself in action concerning it. Of 
all such occupations known to us, gardening is the 
most wholesome and engrossing. Gardening gives ex- 
ercise to the body and mind alike, and though mainly 
an out of door pursuit, it also gives some employment 
under cover. 

Dr. Ireland's paper concludes with a number of ex- 
cellent suggestions relating to the medical treatment 
of incipient insanity, the housing and care of patients. 



♦ I ■ I ♦ 



PASSENGEB RAILROAD TRAFFIC IN NEW YORK AND 
LONDON. 

According to a recent article in the Railroad Gazette, 
the steam city railroads of London earn only |73,000 a 
mile, while those of New York City earn $300,000 a 
mile per annum. It appears the New York railroads 
carry a far larger number of passengers and run 
quicker and make more stops than the London roads. 
In New York it takes from 12 to 15 seconds for the peo- 
ple to get into and out of the cars, but in London it 
takes about 30 seconds, although the cars in London 
have side doors, which are supposed to afford greater 
facilities for the ingress and outgo for passengers. The 
Gazette says that the superior speed on the New York 
roads is largely a matter of smarter working. An un- 
derground road ought to be able to make greater 
speed, for it can use heavy engines and so get up 
to the maximum speed quicker ; but, on the other 
hand, it is questionable if what they gain in this way 
is not lost in the greater caution needed in working 
heavier trains and working them in tunnels. These 
elements necessitate absolute blocking ; but, on the 
elevated railroads of New York, worked in what is al- 
most always a clear atmosphere and with but few ob- 
structions to a long sight ahead, the trains can be run 
safely at a considerable speed without block signals. 
One train can run right up to the tail of another and 
thus take advantage of everj- second. 



It is said that in some cases electricity enough to run 
fans and sewing machines, to the extent of over one 
H. P., can be had; it is stated that the gas pipe in 
almost any house near the trolley lines will give seven 
amperes and 300 volts, sufficient to run seven ordi- 
nary electric fans or furnish power for seven 16 candle 
lights. Such a current would do very much better 
than this. One of the experts said : " If you drive a 
couple of gas pipes to the return leg under the railroad 
track, you can get sufficient power to run heavy ma- 
chinery." As this power seems to be running to waste 
in the ground, there appears to be no satisfactory rea- 
son why it should not be made use of free of charge 
by any one who has the good fortune to live along the 
line of the trolley railway. It is different from secretly 
tapping water pipes or gas mains. This electricity is 
running in the ground; it has been discharged or thrown 
away by the railroad company, which consequently can 
have no claim upon it. 



FREE ELECTRICITY. 

According to a writer in the New York World, there 
are a number of places in the city of Brooklyn where 
electricity may be had free of charge, by simply con- 
necting wires between water mains and gas pipes 
where they enter buildings. Along the lines of the 
trolley railways in Brooklyn there is a very extensive 
discharge of electricity into the ground, and these cur- 
rents find their way to the water pipes and gas pipes. 



THE LIMITATION OF VIVISECTION. 
The benefits derived from vivisection are incontest- 
able, but like some other good things, vivisection is 
often wrongfully used. The general public and even 
members of the medical profession are ignorant of the 
extent of vivisection and of the methods of its prac- 
tice. In order to promote interest in this subject, 
a society, having headquarters in New York City, has 
been formed, entitled: "The Society for the Protec 
tion of Animals Untler Vivisection." The object of 
the society is to spread information in regard to the 
extent of the practice of vivisection and to enforce 
th^ laws regarding it. The society is not antagonistic 
to vivisection when performed in the cause 6f science 
by professors of incorporated medical schools, but is 
opposed to the unauthorized practice in which ani- 
mals are subjected to useless cruelty and to painful 
experiments which merely illustrate well known truths. 
There is a too frequent use of vivisection in schools, 
which tends to deaden the youthful mind to the suf- 
fering of helpless creatures. 

In most of the States vivisection is without legal re- 
striction ; but the State of New York provides that 
vivisection shall only be practiced under the authori- 
zation of an incorporated medical school or university 
(laws of 1867, chapter 375). 

In the States which have no laws regarding vivisec- 
tion, public opinion must be relied upon for a senti- 
ment condemning its unnecessary practice. A request 
for reading matter on this subject, taken from the best 
authorities, will be sent on application to the secretary 
of the society, P. O. box 2828, New York City. 

» « ■ I » 

THE ENGINEER'S WORK IN MODERN BUILDINGS. 
The profession of architect as relating to the de- 
signing of buildings has occupied a position interme- 
diate between that of a profession and of an art. It 
has related to the production of the beautiful, and the 
architectural enthusiast has often placed his field of 
work on a par with music, and has regarded it as the 
crystallization of all that is best in the plastic and de- 
signing arts. A beautiful building appeals to the 
senses as a picture and as a statue, its effect depending 
partly on contour and partly on relief. Again, the 
artist proper may contribute to the decoration of a 
building. The sculptor may supply designs for carya- 
tides, or may design special finials and other features 
that are truly statuesque. The artist in the realm of 
painting and drawing may control many elements of 
the design. The full architect, like Michael Angelo, 
should be both sculptor and painter. 

But of recent years a new function has to be called 
in, in the construction of modern city buildings, which 
function is the work of the modern civil engineer. Oc- 
casionally in the past the engineering aspect was 
prominent in buildings. The Roman Pantheon and 
the Cathedral of St. Peter are examples of dome con- 
struction worthy of the highest praise as engineering 
achievements pure and simple. But with the advent 
of steel in place of stone a new type of engineer has 
arisen, one who by relying on a material of tensile and 
compressive strength many times greater than that 
of brick or stone, produces new effects. He builds 
bridges of spans only possible by virtue of the qualities 
of steel. The old-time stone bridge which would carry 
itself would carry any load that could be put upon it, 
and no thought of wind strains troubled its constructor. 
Its weight alone was enough to prevent the possibility 
of lateral displacement. In the modern steel bridge 
the load must be taken into account, the wind pressure 
must be provided for, and the effort is to make the 
trusses as light as possible. The relation of weight to 
strength is so much more favorable in steel than in 
stone or brick that the conservative element of weight 
of structure only obtains anything like its old sway in 
the largest of steel structures. 

Steel has now invaded the architect's realm, and the 
last few years have seen a new type of city building 
evolved, one which would be impossible without steel, 
and in which the modern engineer asserts his presence. 
The twenty or more storied office building is now based 
on foundations made by caisson work, perhaps with 
ompressed air. On the piers thus established tbe 
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building is supported, its weight being distributed by 
stea trusses, which extend from pier to pier. A steel 
frame la carried up several hundred feet in the air, 
steel roofing trusses and beams are put in place, and 
the skeleton o5 the structure is complete. The process 
is comparable to the framing of a wooden house. The 
building is closed in with walls of brick and stone, but 
these represent only its sheathing. The building de- 
pends for integrity on its steel skeleton. In its frame 
even wind bracing is provided for. 

It may be that a partition is required on a lower 
story, on thefloor above which it is desirable that there 
should be an unbroken or undivided space. The en- 
gineer provides for this by including within the inter- 
mediate wall of the lower floor a truss, precisely such 
as would be used in bridge work. It is so throughout. 
The modern office building is only possible because of 
the engineer. In its roofing, flooring, and foundation, 
new engineering problems constantly arise, and the 
fully equipped architect is no longer the product of an 
apprenticeship at the drawing-board — he must be a ca- 
pable engineer. 

♦ ^ • » ♦ ■ — - — ■ 

A DECISION RELATING TO ASSIGNMENTS. 
A decision of considerable importance to all persons 
who hold property in letters patent by assignment has 
recently been made by \he United States Court of 
Appeals. This is the case of the American Cable Rail- 
way Company vs. the Mayor of New York City. Here- 
tofore it has been assumed, and in fact decided, by the 
State courts that the simple recordingof an assignment 
in the Patent Office is prima facie evidence of the 
genuineness of the instrument ; but the Court of Ap- 
peals now reverses this doctrine and holds than an 
assignment of a patent is not a public document, but 
is simply a private writing, and there is no statutory 
provision requiring an assignment to be recorded in 
the Patent Office. Section 4898 of the Revised Statutes 
permits this to be done for the protection of the as- 
signee against a subsequent bona fide purchaser or 
mortgagee. The section does not make the recorded 
instrument evidence, and does not require the assign- 
ment to be executed in the presence of any public offi- 
cer, or to be acknowledged or authenticated in any 
way before being recorded, and does not provide nor 
contemplate that it shall remain subsequently in the 
custody of the Patent Office. It devolves upon the 
Patent Office merely the clerical duty of recording any 
instrument which purports to be the assignment of a 
patent. '"We are aware," says the court, "of no prin- 
ciple whicii gives to such a record the effect of primary 
evidence or of prima facie proof of the execution or 
the genuineness of the original document. To give it 
such effect would enable parties to manufacture evi- 
dence for themselves." The decree of the lower court 
was reversed and the complainant's bill was dis- 
missed. 

Heretofore, as above noted, it has been the practice 
simply to record an assignment in the Patent Office, 
the document being simply signed by the owner of the 
patent and attested by one witness. 

In view of the foregoing decision, it will be well for 
those who are interested in patent property to take the 
precaution of having their assignments more fully au- 
thenticated and verified. Such documents should be 
executed before a notary public in the same manner 
that deeds and conveyances of real estate and other 
properties are certified. 



Medicaments Derived from Coal Xar. 

As a consequence of the progress made in the manu- 
facture of coloring materlalsfrom coal tar, physiologists 
and physicians have been able to experiment with a 
host of new products, some of which have found a place 
as therapeutic or antiseptic agents. The substances 
submitted to such experiments are of very diverse 
nature, but there is observed in them, nevertheless, a 
limited number of characteristic groupings. They are 
phenols, aoetylated amines and sulphonated, sulphu- 
reted, iodated and chlorated derivatives of the alde- 
hydes. Methodical experiments have not been numer- 
ous enough and the data furnished by biological chem- 
istry are not precise enough to allow us to establish any 
relation between the constitution of these bodies and 
their physiological properties, provided any exists. 
Their applications, in fact, exhibit many anomalies. 
We see products that are very different as to constitu- 
tion act upon the organism iu a similar manner, and 
substances that are analogous, from a chemical point 
of view, produce very different therapeutical effects 
With the information that we possess upon this sub- 
ject it is hazardous to draw absolute conclusions. 

The number of organic bodies proposed as antiseptics 
or as medicinal products is very large, and one or more 
new medicaments are observed to make their appear- 
ance every day. We can mention but a limited number 
here, in selecting the most important of them. 

We have arranged these substances as antithermics 
and analgesics, and hypnotics and antiseptics. There 
is nothing absolute about this classification. A large 
number of these products has at the same time several 
of these properties. For example, chloral, which we 
place among the hypnotics, is an analgesic, and is 



even employed as an antiseptic, and asaprol is at the 
same time an antiseptic and an analgesic. 

1. AntitJiermics and Analgesics. — Of all the artificial 
antithermics, antipyrine or analgesine is the most 
widely used up to the present. It is derived from 
phenyl-hydrazine, which is itself obtained by dinitrat- 
ing aniline and in reducing the dinitro-benzol thus ob- 
tained. This phenyl-hydrazine is afterward condensed 
with aceto-aeetic acid, and then, finally, the product is 
submitted to a methylation. We have at last the 
dimethyl phenyl-pyrazolon that constitutes antipyrine. 
It is very soluble in water, and this property permits 
of administering it under the most varied forms — a 
quality that is highly appreciated in pharmacy. It 
must be observed, however, that, as a general thing, 
solubility has no relation whatever with the quickness 
of action and assimilation of a medicament. Phenace- 
tine, while being but slightly soluble in water, acts 
nevertheless as quickly as antipyrine. 

The success of antipyrine lias evoked a series of ex- 
periments with the object eitiier of preparing substi- 
tute antipyrines and of analogous pyrazolons, or of 
associating it chemically with other substances. In the 
first order of ideas has been produced tolypyrine, 
which is a paramethylated antipyrine in the phenylie 
nucleus, and then chlorated, bromated, etc., antipy- 
rines. In the second series antipyrine has been asso- 
ciated with salicylic acid, and this has given salipyrine. 
l^olysalis the salicylic combination corresponding to 
tolypyrine. Apropos of hypnotics, we may mention 
hypnal, which is a derivative of antipyrine and chloral. 
l^halline and kairine are quinoleic products that 
have been proposed likewise as antiseptics. 

Among the oldest analgesics and antithermics, we 
find aoetanilide and antifebriw;, which are prepared 
by treating aniline with anhydrous acetic acid. If, in 
stead of operating with aniline, we start from hydroxy- 
lated aniline, that is to say, from a product which is 
both phenol and amine, and etherify it before acety- 
lation, we shall have phenacetine or phenedine. 

Thym,atecine is the phenedine of thymol, and exal- 
gine is derived from the acetylation of methyl-aniline. 
Salicylate of soda has been for some time employed 
as an antirheumatic. Salicylic acid is a carboxylated 
phenol, that is to say, a body that is at once phenol 
and benzoic acid. It is prepared by passing a current 
of carbonic acid over phenate of soda at a high tem- 
perature. Several applications have been found for 
its derivatives, among which may be mentioned sali- 
pyrine, that we have spoken of above, and salol, which 
we shall find among the antiseptics. 

Asaprol has the same action as salicylate of soda. 
It is obtained by treating beta-naphthol with sul- 
phuric acid at a low temperature. It is the sulphuric 
ether of beta-naphthol. It is offered in the state of 
calcium salt very soluble in water. Under the name of 
abrastol it has been used as a microbicide. 

3. Hypnotics and Various Medicaments. — One of 
the most frequently employed hypnotics is chloral, 
which is the hydrate of trichlorated acetaldehyde. 

An endeavor has been made to associate it with vari- 
ous organic substances. In this way have been pre- 
pared : Chloralose, which is a combination of chloral 
and glucose ; hypnal, which is due to the union of one 
molecule of antipyrine and one of chloral ; and soni- 
nal, which is obtained from chloral and urethane. 

Sulphonal is likewise a very efficacious hypnotic, 
but its constitution has no relation with that of chloral. 
Chemically, it is called the diethyl-sulphone of di- 
methyl-methane. It is formed by the combination of 
acetone with ethyl-mercaptan. Triorial and tetronal 
form part of the same series. 

For skin diseases there have been proposed derma- 
tol, which is the subgallate of bismuth ; sulphaminol, 
obtained by the action of sulphur upon meta-oxidi 
phenyl-amine ; resorcinol, which is a combination of 
iodoform and resorcine ; and lysophane, which is 
chemically called triiodo-meta-cresol. 

Tumenol, thioline and sulphonated thiophene are 
designed for the same use. 

Piper azine. a nitrated product of the closed chain 
series, is diethylene diamine. One of the processes of 
preparing it consists in causing ammonia to act upon 
bromide of ethylene. 

Orexine serves to stimulate the appetite. It is a 
hydrochlorate of phenyl-dihydro-quinazoline. 

3. Antiseptics. — Among the organic antiseptics, we 
find, especially, bodies with phenolic and aldehydio 
functions, and halogenated derivates. 

Phenol, beta-naphthol and gaiaeol are characterized 
by the phenolic grouping OH directly connected with 
the benzolic or naphthalic nucleus. 

The use of a large number of phenolic derivates has 
been recommended. Thus, salol is salicylate of phenol, 
and hetol is the salicylate of beta-naphthol. The union 
of benzoic acid with naphthol gives benzo-naphthol. 

Abrastol, of which we have above spoken under the 
name of asaprol, is the salt of calcium of the sul- 
phuric ether of beta-naphthol. It is a microbicide at 
present proposed for the preservation of wine. 

Among the phenolic products of less importance, we 
may mention aluninol, sozal, daphtherine, phenoline, 
cresine and microcidine. Iodoform is triiodated me- 



thane, analogous to chloroform as regards constitution. 
This antiseptic has, as well known, an insupportable 
odor. An endeavor has, therefore, been made to sub- 
stitute odorless and likewise iodated substances for it. 
Among the bodies proposed to this effect we may men- 
tion diiodoacetylene or diiodoform. In order to pre- 
pare this alkaline hypoiodites are made to act upon an 
aqueous solution of acetylene, or water upon a mixture 
of iodine and carbide of barium, or else by treating 
acetylene with iodine in the presence of an excess of 
potassa at a low temperature. 

There likewise exists a tetraiodo-acetylene. The 
other iodated derivatives are : Traumatol (iodo-cresy- 
lol), aristol (iodo-thymal), iodol (tetraiodo-pyrol) and 
sozoiodol (diiodo-paraphenate of sodium). 

Formal, which has recently been proposed as an an- 
tiseptic, is form-aldehyde. It has the great advantage 
of being volatile, and, consequently, of penetrating to 
the very interior of the objects to be disinfected. 

Ichthyol, anytine, tJiiol and thiolinic acid are sul- 
phonated and sulphureted derivates of organic and 
mineral oils employed in this state and that serve as sol- 
vents for products insoluble or but slisrhtly soluble. 

Among the substances mentioned, a small number 
only will doubtless receive the sanction of practice, 
but the road is laid out. On the one hand, syntheses 
are multiplying with the object of finding new series, 
and, on the other, the natural alkaloids are the object 
of numerous studies. With the means now at the dis- 
posal of chemistry, it is possible to study the active 
principles of digitalis, belladonna and a host of other 
natural products. We shall certairily succeed in giving 
such alkaloids a greater energy, perhaps new proper- 
ties, and even replace them by substances of which the 
syntheses will be only the results of a study of the pro- 
ducts, of their reduction and of their decomposition. — 
Le (fenie Civil. 



Trial of the Neiv AVarsliip ITliuneapolis. 

When the Minneapolis returned from sea ■ to Phila- 
delphia June 7, she carried a broom on theforetopmast 
and on one of the funnels was painted the figures 21 'TS, 
which showed that the vessel is a record breaker. The 
speed of 31 '75 knots per hour was made in an off-shore 
run under forced draught in comparatively shallow 
water, burning anthracite coal. At the above speed 
her shafts made 138 revolutions per minute, steam pres- 
sure 160 pounds. Streams of water were kept running 
over the bearings, but this was an unnecessary pre- 
caution, for none of the machinery became unduly 
'heated. The Columbia, on her preliminary trial trip, 
made only 20'98 knots, so that the Minneapolis has 
proved herself to be the speedier vessel. Mr. Cramp 
said : " I am perfectly satisfied with the showing made 
to-day by the Minneapolis, and I expect her to do a 
knot and a quarter better under the same conditions 
as the Columbia." 

The Minneapolis, a sister ship of the commerce de- 
stroyer Columbia, was launched August 12, 1893, at 
Philadelphia, in the yard of Wm. Cramp & Son's Ship 
and Engine Building Company. The new vessel is 
412 feet long, beam 58 feet, mean draught 33 feet 6'5 
inches, displacement 7, 350 tons, indicated horse power 
21,000. The hull is steel and has a double bottom, 
with considerable space between the two skins, this 
space being divided by numerous bulkheads into 
watertight compartments. The Minneapolis is, before 
all, a commerce destroyer, and is not intended to fight, 
so she is not armored. Her conning tower is of mild 
steel and her protective deck is a variety of turtleback, 
and is 4 inches thick on the sloping portion. The gun 
shields are two inches thick, or only sufficient to pro- 
tect the gun crews from the fire of machine guns. 
Patent fuel will be stowed to a thickness of 5 feet 
around the machinery. The armament consists of 
one 8 inch standard breech-loading rifle, two 6 inch 
rapid-fire rifles, and eight 4 inch rapid-fire rifles. The 
secondary battery is composed of twelve 6 pounders, 
four 1 pounders, and four Gatling guns. The vessel is 
provided with five torpedo launching tubes. The 6 
inch guns are loaded at one operation, as fixed ammu- 
nition is used, the powder and shot being combined in 
an immense cartridge, standing nearly 6 feet high. 

The brag that the two new ships above mentioned 
are commerce destroyers, able to overtake any other 
ship afioat, remains yet to be verified. We hope the 
government will subject the vessels to actual trial. 
It is true the contractors have managed to squeeze a 
gratifying rate of speed out of them for a short time, 
everything being prepared and strained to the utmost. 
But how will it be on a sea voyage ? Can these 
new vessels equal such merchant ships as the Cam- 
pania, Lucania, Paris, New York, Majestic, Teutonic, 
Bismarck, Columbia, Normannia, which make from 30 
up to 213^ knots per hour on almost every voyage ? 
The experience thus far had with our most highly 
praised government ships is that they have never been 
able after being pat into actual service to hold any- 
thing like their trial trip speeds. We venture to say 
that were the Columbia or the Minneapolis ordered to 
keep company with such boats as the Paris or the 
Campania on a voyage across the Atlantic, the navy 
ships would be left far astern. 
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AN AUTOUATIC MOTOR. 
In this motor a, pivoted oscillating leverhtis at its ends 
buckets which alternately receive and discharge water 
as the ends of the lever rise and fall, the actual weight 
of the water thus operating the motor with very little 
friction and a minimum loss of power. The improve- 
ment hasfeeen patented by Mr. Charles W. Johnston, 
of No. 127 Pastorius Street, German town, Philadel- 
phia, Pa. In the illustration the motor is represented 
operating a double-acting pump, which, with the mo- 
tor, is arranged within a suitable open casing at the 




is a rod on which is held aH adjustable weight to 
counterbalance the weight of the rider on the seat. 
That the rider may readily pass in or out of the cage, 
one of the spokes on each side is connected with the 
hub by means of a hinge, the outer end of the hinged 
spoke engaging a keeper on the side of the rim by 
means of a spring latch. The steering is readily 
effected by the rider bending to one side or the other. 



The I^ate Captain 



Eads and 
Canal. 



the inanchester 
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JOHNSTON'S MOTOR. 



lower side of a dam in a small stream, the small figure 
being a detail view at one end of the lever with the 
bucket raised. In the middle of each bucket is a valve 
with downwardly extefiding stem which strikes the 
base of the frame when the bucket goes down, so that 
the valve is unseated and the water runs out, the valve 
being automatically seated when the bucket reaches 
its uppermost position, where it is connected with a 
water trough from a central chute. The beam is held 
in position, while being filled, by a hook which auto- 
matically engages a hook on a lever f ulcrumed in bear- 
ings on the main frame, the other end of the lever 
being weighted and the weight resting on a spring, 
whereby the raised end of the beam is locked in place 
until the water entering the bucket overbalances the 
weighted lever. The horizontal water trough from 
which the buckets are supplied is supported by swing- 
ing hangers, the trough being connected by links with 
elbow levers pivoted in the frame of the motor above 
the highest point of oscillation, whereby the trough is 
alternately shifted to supply the bucket first on one 
side and then on the other. A curved guide rod 
steadies the buckets in their up and down movement. 




AN IMPROVED UNICYCLE. 
The wheel shown in the illustration, patented by 
Mr. Robert Hendrich, No. 1643 ISorth Clark Street, 
Chicago, is designed to facilitate traveling at a high 
rate of speed, while being of comparatively durable and 
simple construction. The rim has a cushion tire, two 

outwardly curved 
webs from which 
form a casing or 
cage for the rider, 
the webs preferably 
forming spokes con- 
nected with central 
hubs in which is a 
shaft on which is 
loosely hung a frame 
carrying a seat for 
the rider. In t h e 
forward lower end of 
the frame are also 
journals in which 
turns the crank 
shaft, with crank 
arms engaged by the 
feet of the rider in 
the usual way, the 
sprocket chains con- 
necting with wheels 
on the main shaft on 
pposite sides of the 
seat and within the hubs, whereby the wheel is rotated. 
The brake shoe is on the lower end of a vertically 
arranged fork, the upper end of each arm of which 
has a handle in easy reach of the rider, while springs 
on the fork anus normally hold the brake shoe out 
of contact with the rim. The wheel is held in up- 
right position at rest by two rods sliding in vertical 
guides on the frame, the lower forked ends of the rods 
being normally held out of contact with the ground 
by springs, and the rods being pressed down into the 
ground by means of handles at each side of the sad- 
dle. At the lower extremity of the frame is a basket 
to hold packages, etc., and connected with the basket 



HENDRICH'S UNICYCLE. 



In the summer of 1884, exactly ten years ago. Cap- 
tain Eads, one of the most eminent civil engineers of 
America, came over to give his opinion about the Man- 
chester Canal, the inauguration of which is one of the 
memorable events of this year. Captain Eads it was 
who constructed the famous bridge over the Missis- 
sippi at St. Louis. It was he who built the jetties 
which enable deep water to be always counted on at 
the mouth of the Mississippi below New Orleans. The 
first public move in favor of the Manchester Canal was 
a meeting at Didsbury, near Manchester, in 1882. Cap- 
tain Eads, before his examination by the Parliamen- 
tary committee, had thoroughly made himself ac- 
quainted with the whole region between Liverpool and 
Manchester. He had made maps of the bottom of the 
Mersey, and of the sea floor at the mouth of the river. 
He had no doubt as to the success of the enterprise 
which Mr. Adamson, the English engineer, had un- 
dertaken. The few survivors of that committee must 
remember the clear and decisive testimony of the 
American engineer. He knew nothing about the ri- 
valries of Liverpool and Manchester, ' and gave no 
thought about the alleged saving of time or distance 
or cost in bringing passengers or freight or enlarging 
the water line for ships and trade. His one idea was 
that a vast new seaport would be made in a region of 
vast population, which would enable the produce of 
all the world to be brought to the people without 
break or change. He did not live to see the comple- 
tion of the work, but his name is worthy of remem- 
brance amid the triumphant celebrations. — Leisure 
Hour. 

«m < »->-»— 

.In Electrical Self-acting Rudder for Ships. 
An interesting device by Mr. Bersier is described in 
Vlnd. Eleo. The object is to operate the rudder of 
large vessels automatically by the compass directly 
without the use of the usual seaman. Attention is 
called to the fact that the errors in the ordinary 
method are scarcely less than from 1 to 2 degrees, cor- 
responding to a lateral error ot about 12 miles per day. 
With the present method greater accuracy is said to be 
possible; the standard compass is used and a current 
from a Ruhmkorff coil is passed from the pivot of the 
needle to the north pole extremity, whence sparks of 3 
millimeters' length pass to one of two semicircular 
pieces of aluminum insulated from each other, the gap 
between them being set to the desired sailing direction. 
When the spark passes to one of these the current, by 
means of a relay, starts a motor in one direction, which 
in turn operates the rudder, while if the spark passes 
to the other piece, it moves the rudder in the other di- 
raction. The apparatus has been in use for two months 
on the steamer Neptune, and it operated very success- 
fully. An additional device is mentioned, in which 
these sparks pass through a strip of paper, by means 
of which the record is automatically kept. 

» < » » » — — ■ — 

AN IMPROVED BICYCLE CRANK. 
This crank, which was patented about a year ago, 
has attracted not a little attention among wheelmen, 
and seems to have given a good deal of satisfaction. 
As will be seen from the illustration, the crank is bent 
on about a quarter circle, and when much pressure is 
put upon the pedal the crank begins to straighten out, 
thus lengthening it and producing a longer leverage, 
with correspondingly greater 
power. It is claimed in this 
way to have greater advan- 
tages for hill climbing than 
any of the changeable speed 
gears, as there are no extra 
pieces to be attended to or 
get out of order, and the 
crank itself is made of a spe- 
cial quality of tempered 
spring steel, which cannot 
ordinarily be broken or per- 
manently bent. In riding 
rough roads, also, it cushions 
the jolt, so that the vibration 
is nearly all absorbed without 
being transmitted to the 
body, rendering such travel 
much more comfortable than 
is possible with the ordinary 
straight crank. These ellip- 
tical cranks are a special fea- 
ture to be found only on the 
Ide bicycles, manufactured 
by the F. F. Ide Manufactur- 
ing Co., Peoria, 111. 



AN IMPROVED FARM GATE. 

According to the improvement shown in the illus- 
tration, which has been patented by Mr. Richard T. 
Mulcahy, of Rosenberg, Tex., the gate is supported 
centrally on a pivot post and adapted to be swung in 
either direction by levers and pull cords, the improve- 
ment being also applicable to a single gate. At the 
front and rear of the center of the gate opening are 
standards in alignment with the swing post, and 
above the top rail of the gate, at each side of the 
swing post, is pivoted a latch, the latches being guided 
in studs or standards on the gate and engaging keepers 
on opposite sides of the keeper posts. Each of these 
upper latches is also connected near its outer end by a 
vertical rod or link with a similar lower latch pivoted 
on the lower rail of the gate, and engaging a similar 
lower keeper on one of the keeper posts. Above the 
gate, on each side of the swing post, are fulorumed 
bell crank or elbow levers, each of which is connected, 
at each end, by a link, with one end of a lever centrally 
fulcrumed on one of the standards in alignment with 
the swing post, each of these standards being also 
provided with upper and lower keepers adapted to en- 
gage the latches on the gate. On the central latch 
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MULCAHY'S FARM GATE 

guide of each gate is also fulcrumed an elbow lever 
connected through a link by one of its members with 
one of the members of each of the elbow levers on 
the swing post, the other member of the elbow lever 
on the latch guide being connected with one of the 
latches on the gate. From each end of the levers 
pivoted on the standards at each side of the gate hang 
down pull cords, by means of which one approaehi]!?: 
the gate on foot or in a carriage, from either direction, 
may, by pulling on one of the cords, actuate the levers 
on the central swing post, thereby first raising the 
latches and then swinging the gate open until the 
latches engage the keepers upon one of the standards. 
In opening the gate, the lever upon the standard is 
moved to a diagonal position by a slightly forward 
pull, and the gate is closed, after passing through, by 
a corresponding backward pull. 



\ Nenr Electric Ijighthouse. 

The present Fire Island light on the south shore 
of Long Island is shortly to be replaced by a great 
electric light, said to be the largest ever made. It 
is claimed that it will have a brilliancy equal to twenty- 
five niillions of candles. The lighthouse is 168 feet 
high and it is expected the light can be seen at a dis- 
tance of 25 miles. 




THE ELLIPTICAL SPRING CRANK OF THE IDE BICYCLE. 
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THE FIREPROOF BUILDING CONSTRUCTION OF THE 
NEW JERSEY WIRE CLOTH COMPANY. 
Fireproof building construction, as usually executed, 
involves the use of a very heavy mass of material. By 
this weight nothing is really gained and the building 
has to be made of additional strength to support the 
fireproof elements. Another feature of such construc- 
tion is, if we may so express it, the inflexibility of the 
materials used, which do not lend themselves to any va- 
riety of design for special cases. Everything has to be 
fixed before the materials leave the factory. In the 
out accompanying this article we present the fireproof 
method of construction introduced by the New Jersey 
Wire Cloth Co., of Trenton, N. J., methods which are 
now being employed to great advantage in the new 
Broad Street station of the Pennsylvania Railroad in 
Philadelphia, Pa. Our illustrations represent princi- 
pally the work actually executed in that building and 
show how admirably the system lends itself to ornate 
and massive design. 

Figs. 1, 2, and 3 show floor and ceiling construction. 
A curved piece of wire cloth, stiffened by transverse 
and longitudinal ribs of light iron rod, spans the in- 
terval between two wall beams. On the wire cloth 
thus established cement concrete is deposited and 
hardens, giving a floor of very great strength and far 



tion rods bent to the proper profile and by wire gauze 
laced thereto, a framework is produced for plastering 
by which the heavy double ceiling beam is produced, 
whose massive effect is so well rendered in the cut. 

In Fig. 6 is shown round and square column work, 
the wire gauze with cross section rods and longitudinal 
rods being studded off from the iron column by special 
clips. The large columns of Fig. 5 are built up from 
the iron core by the methods illustrated in this out. 

Pig. 7 shows a construction of a heavy cornice, 
where is shown in detail the use of the cross section 
rod or profile piece. It is made of light iron, bent by 
hand and in the building on a shaping plate to the de- 
sired outline. It takes but a few seconds to make one 
of these profile pieces. They are held in place by 
clamps attached to the beams and by suspension 
pieces. Longitudinal rods are fastened to their angles ; 
on this framework wire gauze is placed, and all is then 
ready for the plaster, which in part of the cut is shown 
applied. 

Another interesting feature of the work appears in 
this out, which is its adaptability to electric light work. 
At the desired intervals in the cove of the cornice holes 
are cut, through which wires for lamps are laid. Back 
of the wire cloth is ample room for the cables. This 
square board shown in the cut serves for the attach- 



like one used to such experiments. When the electric 
current was turned on the gastrograph gave a " whirr- 
tick-tiok " like a stock indicator and a long paper tape 
was unrolled on which the motions were recorded by 
long or short lines. 

The second man operated upon was a patient who 
was under treatment for catarrh of the stomach. This 
patient swallowed the brass ball and the coil of elec- 
tric wire with difficulty, and took frequent draughts of 
water. The gastrograph was set in motion and the 
slow action of this patient's digestive organs was ap- 
parent. 

The medical men were invited from their seats to in- 
spect the indicator at short range. The novelty of the 
apparatus and the experiment caused the members of 
the society to crowd around the operating physician 
and his willing subject. The taking of the brass ball 
from the patient's stomach was no easy task, but the 
doctor pulled with care, and the bulb was finally ex- 
tracted from the man's throat, much to his apparent 

relief. 

♦ < « » ♦ 

A Fraudulent Mat. 

A new cheat in the form of a floor mat has been 
introduced recently, and owing to the attractive ap- 
pearance of the mat it is meeting with ready sale. 




GIRDER BUILT UP WITH 
WIRE CLOTH FALSE WORK K^J 
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lighter than the usual construction. The ceiling may 
be treated in several ways. In Pig. 1 the flat ceiling 
is shown, on which a flat sheet of wire cloth is sup- 
ported by tension rods extending from lb to lb, which 
rods are stiffened by suspending wires running from 
the arch above them. The wire cloth is fastened to 
the supporting rods by short pieces of wire, and its 
surface is plastered, giving a flush ceiling. Fig. 2 shows 
an arch plastering where the flat sheet of wire gauze is 
dispensed with, and a ceiling consisting of a series of 
arches results. 

In Pig. 3 a modification of the design is shown, in 
which an angle iron running longitudinally and sus- 
pended rigidly from the arch above is used to support 
and stiffen the wire cloth. The transverse rods are at- 
tached by clips to the lower flange of the I beams, and 
in the small cut of " materials " this clip arrangement 
is shown. If tension rods are used instead of the clip 
rods, special clips are employed for their ends. Such 
a tension rod with its clips is also shown among the 
cuts of material. 

Pig. 4 shows a fireproof partition consisting of angle 
iron risers, wire cloth with rods woven into it at inter- 
vals of 7!^ inches, and plaster. Such a partition, 2 
inches thick, is amply thick for all purposes and in- 
volves a great saving of space. 

Pig. 5 shows a more elaborate piece of construction. 
Here the actual frame of the building includes a single 
horizontal I besim. By longitudinal rods, by cross sec- 



ment of the lamp socket. It is entirely concealed by 
the application of the plaster. In the cut of the mate- 
rials are shown the sections generally employed, which, 
it will be observed, are of ordinary merchant iron. The 
Pennsylvania station presented an admirable field for 
the system, and its capabilities have been taken full 
advantage of by the architect. 



Xli e Cjra stro;;^rapli. 

At a meeting of the Medical Society of the County 
of New York, held in the Academy of Medicine, on 
Monday evening, May 28, Dr. Max Einhorn read a 
paper entitled "Demonstration of the Gastrograph." 

The gastrograph, in appearance, bore a resemblance 
to a stock indicator, but was constructed to record the 
motions in the stomach of a patient under treatment. 
The movements of the food while it is undergoing 
chemical action are carefully and minutely recorded by 
means of electricity. 

Two of Dr. Einhorn's patients were brought before 
the members of the society. A dry electric battery 
was connected with the apparatus, and a brass ball at 
the end of an electric wire was put into the mouth of 
one of the subjects and swallowed. A connection was 
then made with the electric wire from the patient's 
stomach and the apparatus. 

The patient first operated upon was a healthy medical 
student, who swallowed the electric coil and a bulb 



But the whole thing is a fraud. The mats are supposed 
to be made of textile materials, but nothing else than 
cheap wood stock pax)er yarns are used in their con- 
struction. The mats are selling for $1.50 apiece for 
the common door size, but in reality they are not worth 
35 cents. 

The mats are intended for use in front of door in 
sitting rooms, libraries, etc. They are made as fol- 
lows : 

The cheapest of wood pulp is procured from the 
pulp mill and taken'to the establishment in which the 
mats are made. The pulp is run off into strands 
through tubes and rendered about the size of common 
weaving yarns. These strands are polished and coated 
with an application consisting of tallow, glue, borax, 
and one or two other ingredients, so as to make the 
threads elastic. Then the yarns are woven into the 
form of a mat. 

Around the edges of the mat is sewn a fairly good 
border of substantial textile material, evidently so as 
to help deceive. The border costs more than the mat. 
The paper stock is very cheap. Such mats can be 
madefor a few cents apiece. They are selling for $1.50. 
The mats look well, but they will not last. A little 
water turns the material back to pulp. Dampness 
affects the texture. When trod u'-;cn; the strands, if 
dry and stiff, break and become worthless. The mats 
are still in the experimental stage, but may get into 
the general m&rk.<it noon.— Commercial Bulletin. 
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Culture of Plants Under Colored QIass. 

The influence exerted by colored glass upon the de- 
velopment of plants is a subject that has attracted at- 
tention for a long time. All luminous radiations are 
far from presenting the same efficiency in forcing the 
growth of plants. The most recent work done in this 
line of research is due to Mr. Villon, who, in the first 
place, instituted a series of laboratory experiments. 
He placed some potted plants in a large, well ventilated 
case, presenting all the conditions beneficial to their 
proper development. The panes of glass of this case 
could be easily replaced by others of different colors. 
His experiments were made upon the following kinds 
of glass : (1) White glass ; (2) uranium glass absorbing 
light ; (3) blue glass colored with cobalt, allowing only 
the red and ultra-violet to pass ; (4) blue glass colored 
with copper, allowing the ultra-violet to pass and ab- 
sorbing the extreme red rays ; (5) red glass colored 
with protoxide of copper, absorbing all the colors of 
the spectrum between red and blue ; (6) glass made 
orange color by a coating of bichromate of potash and 
allowing only yellow and red to pass ; (7) violet glass 
colored with manganese, absorbing the yellow and 
blue ; (8) green glass colored with protoxide of iron, ab- 
sorbing the red rays ; and (9) glass covered with a thin 
layer of silver, allowing only the blue rays to pass. 
The results obtained are found in the following table, 
where the growth of the plants under white glass is 
represented by 100 : 

Culture under white glass 100 

" bichromated orange glass 150 

" manganese} violet glass 150 

" cobalt blue glass 140 

" copper blue glass 130 

" silvered glass 60 

'* uranium glass 40 

" gilded glass 40 

" red (protoxide of copper) glass 15 

" green (protoxide of iron) glass 10 

It must be concluded from these figures that the 
light that favors vegetation best is the orange light of 
the chromic glass and the violet light of the manganic; 
and, as the radiations that these glasses allow to pass 
are the red ones, it is, in definitive, red that is most 
favorable to the development of plants. 

Mr. Villon has made some new experiments, whence 
it results that the best light is that which traverses 
manganese violet glass, that is to say, that which con- 
tains the red, the violet and the calorific rays. These 
latter experiments were made upon the grapevine, or- 
namental flowering plants, the useful ferments (yeast 
of b'xor ferment of wine, butyric fernlents, etc.), and, 
finally, upon silkworms, which are more vigorous 
when they are raised in a room lighted by violet glass. 
— Magasin Pittoresque. 

♦ « ■ I » 

Evolution of the Match. 
The lucifer match has attained its present high state 
of perfection by a long series of inventions of various 
degrees of merit, the most important of which resulted 
from the progress of chemical science. Starting from 
the ingenious tinder box and lyrstan of our Saxon an- 
cestors, the first attempt, so far as I know, to improve 
on the old sulphur match was made in 1805 by Chancel, 
a French chemist, who tipped cedar splints with a 
paste of chlorate of potash and sugar. On dipping one 
of these matches into a little bottle containing asbestos 
wetted with sulphuric acid and withdrawing it, it burst 
into flame. The contrivance was intro- 
duced into England some time after the 
battle of Waterloo, and was sold at a high 
price under the name of Proinetheans. 
I remember being struck with amazement 
when I saw a match thus ignited. Some 
time after this a man named Heurtner 
opened a shop on the Strand, opposite 
the church of St. Clement Dane. It was 
named the Lighthouse, and he added 
this inscription to the mural literature of 
London : " To save your knuckles, time 
and trouble, use Heurtner's euperion." 

An ornamental open moiree metallique 
box containing flfty matches and the sul- 
phuric acid asbestos bottle was sold for 
one shilling. It had a large sale, and 
was known in the kitchen as the Hugh 
Perry. Heurtner also brought out vesu- 
vians, consisting of a cartridge containing 
chlorate of potash and sugar, and a glass 
bead full of sulphuric acid. On pressing 
the end with a pair of nippers, the bead 
was crushed and the paste burst into 
flame. This contrivance was afterward 
more fully and usefully employed for firing the gun- 
powder in the railway fog signals. We now come to 
Walker. He was a druggist at Stockton-on-Tees, and 
in 18a7 produced what he called congreves, never mak- 
ing use of the word lucifer, which was not yet applied 
to matches. His splints were first dipped in sulphur 
and then tipped with the chlorate of potash paste, in 
which gum was substituted for sugar, and there was 
added a small quantity of sulphide of antimony. The 
match was ignited by being drawn through a fold of 
saHd paper, with pressure ; but it often happened that 



the tipped part was torn off without igniting, or, if 
ignited, it sometimes scattered balls of fire about, burn- 
ing the carpet and even igniting a lady's dress. These 
matches were held to be so dangerous that they were 
prohibited by law in Prance and Germany. The first 
grand improvement in the manufacture took place in 
1833 by the introduction of phosphorus into the paste, 
and this seems to have suggested the word lucifer, 
which the match has ever since retained. When phos- 
phorus was first introduced to the match maker its 
price was tour guineas a pound, but the demand be- 
came so great it had to be manufactured by the ton, 
and the price fell to half-a-crown a pound. — Notes and 

Queries, London. 

* I » I » 

A TOY CART. 

This simple toy for the diversion of children has 
been patented by Mr. Paxton Pollard, a deaf mute 




POLLARD'S TOY CART. 

printer, of No. 89 Main Street, Norfolk, Va. When 
the cart is drawn along, either forward or backward, 
the figures are caused to bend or bow simultaneously, 
and at the same time, by the compression and escape 
of air, through drum-like pedestals beneath the figures 
in the cart body, a whistling or squawking noise is 
made. The figures may be of any desired grotesque 
shape, formed of paper or other suitable material, and 
in each is a spiral spring, normally holding the images 
upright. The pedestals, of which a sectional view is 
shown in the small figure, have each an upper and 
lower head and a covering of thin skin or something 
similar, and in each is a coil spring, while in each 
upper head is a small opening covered by a thin metal- 
lic tongue, arranged to vibrate rapidly on the passage 
of air through the opening. The upper portions of 
the two figures are connected by a transverse rod, and 
this rod is centrally connected by cord or rod with a 
crank in the central portion of the axle, whereby the 
figures are made to bend or bow as the cart is drawn 
along. 



Ants as Bridge Builders. 

The following story, told by an eyewitness to the 
Rocky Mountain News, is entitled to a place among 
the instances of intelligence among the lower animals. 
A cook was much annoyed to find bis pastry shelves 
attacked by ants. By careful watching it was discov- 
ered that they came out twice a day in search of food, 
at about seven in the morning and four in the after- 
noon. How were the pies to be protected against the 
invaders? He did not have long to wait, for at 6:50 
o'clock he noticed that off in the left hand corner of 
the pantry was a line of ants slowly making their way 
in the direction of the pies. They seemed like a vast 
army coming forth to attack an enemy. In front was 
a leader, who was larger than any of the others, and 
who always kept a little ahead of his troops. They 
were of the sort known as the medium-sized red ant, 
which is regarded as the most intelligent of its kind, 
whose scientific name is Formica rubra. 

About forty ants out of five hundred stepped out and 
joined the leader. The general and his aids held a 
council, and then proceeded to examine the circle of 
molasses. Certain portions of it seemed to be assigned 
to the different ants, and each selected unerringly the 
points in the section under his charge where the stream 
of molasses was narrowest. Then the leader made his 
tour of inspection. The order to march was given, and 
the ants all made their way to a hole in the wall, at 
which the plastering was loose. Here they broke 
ranks, and set about carrying pieces of plaster to the 
place in the molasses which had been agreed upon as 
the narrowest. To and fro they went from the nail 
hole to the molasses, until, at 11:30 o'clock, they had 
thrown a bridge across. Then they formed them- 
selves in line again, and marched over, and by 11:45 
every ant of the foraging expedition was contentedly 
eating pie. 



AN OSCILLATING DEVICE FOB VEHICLES. 
Mr. E. M. Crane, of the Thompson Carriage Com- 
pany, Oshkosh, Wis., has patented a device adapted 
to permit the tilting of the axle and spring of a vehi- 
cle, when a wheel passes over an obstruction or into a 
depression, without -disturbing the equilibrium of the 
carriage body, as shown in the illustration. The 
ordinary crossbar is attached to the front end of the 




CRANE'S OSCILLATING DEVICE FOR VEHICLES. 

body by loops, permitting the low hanging of the body, 
and the bar is rigidly attached centrally to a bifurcated 
pendent connecting and guiding device embracing the 
leaves of the upper half of the spring. The bottom plate 
of the device, on which the upper half of the spring 
bears, has at its center a downwardly depending lug, in 
which is an eye for the passage of a bolt, the plate form- 
ing a pivotal support or means of oscillation. The whole 
construction is designed to bring the pivotal bearing 
as low as practicable, permitting maximum oscillatiou 
of the gear part. 



Compressed Air devices. 

Mr. F. M. Twombly, master mechanic of the Old 
Colony at Roxbury, Mass., related some of his experi- 
ences with compressed air devices in shopwork at the 
May meeting of the New England Railroad Club, as 
reported in the National Car -Builder. He said : I 
commenced the use of compressed air some two and a 
half years ago. The first thing I did was to make a 
hoist out of brass tubing, using for a piston rod cold- 
rolled steel shafting. I constructed the hoist for ex- 
perimenting. At that time we were taking up our 
rails on the Providence division, and they were to be 
shipped to Cape Cod for a second track. We had to 
drill two holes in each end of the rail, and two men 
were employed with a suspended drill for this purpose, 
one man receiving $1.50 a day and the other one |1.7o 
a day, and at night they were pretty tired with their 
work. The rails were raised with a chain and fall, 
which had a one ton lift, and cost |35. -^''he hoist 
which I constructed and put upon this wz-j! i. cost |28. 
I kept an account of the whole matter, a ■^ * lOund that 
the hoist paid for itself in 15 days. I pvJ ap hoists all 
over the shop for lifting all kinds of machinery and 42 
inch passenger wheels. I rigged a radial run hoist for 
various uses, and I propose to put up one in place of 
the derrick we have been using. I have used the air 
for elevating purposes, for lifting a cab through the 
fioor, laying the hoist horizontally. The power can 
be multiplied or divided, as on any block and fall. 
The one we use for lifting through the 
floor has a cylinder 15 feet long. In the 
first hoist I spoke of, the diameter of the 
tube was six inches and its capacity 1,500 
pounds. I put a cylinder under the floor 
of the room to lift up wheels. I force 
oil out of the barrels into the tank by 
means of this power, using a sliding pipe, 
letting a little compressed air on top of 
the oil in the barrel, and it is forced into 
the tank. A barrel of water can be 
emptied very quickly in that way. I am 
constructing a machine to take sand into 
a tank the same as water. In the tank 
shop, where we build tanks for the whole 
system, we constniet a great many, and 
they are "luilt upside down. We have 
formerly turned them over with a block 
and fall, but now we have got some hoists 
to handle those tanks by means of air. 1 
use this power on a copying press ; also to 
force oil onto a bolt when cutting it. I 
take an auxiliary reservoir and fill it with 
oil, letting a little compressed air onto 
the oil, and it can be applied to the 
work as you like, and when you want to run it into 
the tank again you remove the pressure and let it run 
back by gravitation. 

There are thousands of things it can be used for, and 
there is no difficulty in running it up and down the 
yard; it is only the cost of the pipe and the slight labor 
of putting it down. I have an overhead railroad in 
the yard, with hoists to load and unload cars, and for 
taking ashes out of tubs into cars, and I use this power 
in many other ways. I am indebted to Mr. Medway 
for the plans for a pit for a pneumatic turntable. 
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THE HUDSON EIVER BRIDGE OF THE NEW YORK 
AND NEW JERSEY BRIDGE COMPANY. 

In the engineering history of the world certain 
bridges seem to occupy the position of milestones of 
progress, each indicating for its own time the limit of 
engineering skill and daring, only to be replaced and 
superseded by the new. Especially is this the case 
with iron and steel bridges. Fairbairn's and Stephen- 
son's tubular structures excited in their time the great- 
est admiration, while to-day the system is quite dis- 
carded. The Menai Strait bridge, called the Britannia 
bridge, one of the greatest triumphs of Robert Stephen- 
son, a wrought iron rectangular tube, varying from 30 
to 22 feet 9 inches in height and 13 feet 8 inches in 
width, with two maximum clear spans of 460 feet each, 
was completed forty-four years ago, and was long re- 
garded as the greatest bridge in the world. The 
opposite of the tubular type is the suspension bridge, 
of which the great Roebling left two grand examples 
as monuments for himself in this country — the Niagara 
railroad suspension bridge — 821 feet from center to 
center of piers, and the East River suspension bridge, 
1.595 feet 6 inches span, connecting this city and 
Brooklyn. Years of use of these structures have 
shown what may be expected of suspension bridges. 

Next, what is really a very old type, the cantilever, 
began to come more to the front. The idea of 
balancing a double truss on its center, and building 
out to right and left over space, dispensing with false 
work, was an attractive one, and to-day this is the 
prominent type of large bridge. The world's greatest 
bridge, the only one surpassing in span the beautiful 
East River structure, is a cantilever. This is the Forth 
bridge, in Scotland, which, some 200 feet more in span 
than the East River bridge, stands as an example at 
once of daring of execution and of ugliness of design. 
For, by concentrating the structure in the cantilevers, 
and employing a very small central truss, utter dispro- 
portion has been brought about. 

We illustrate in this issue the proposed bridge of the 
New York and New Jersey Bridge Company, designed 
to cross the Hudson River at about the line of Sixty- 
ninth Street, in this city. In it is found an example of 
how a cantilever bridge can be redeemed from ugliness, 
for, though it is in one sense the extreme development 
of the type, it resembles in its lines a suspension 
bridge. When this is erected the Forth bridge will 
have to take second place, the new bridge having a 
central span over 400 feet longer than that of the 
Scotch structure. It is the design of the Union Bridge 
Company, of this city. 

Each of the main piers, which are of steel and are 
two in number, have four main members, rising in 
parabolic curves from its bases, each of which bases 
defines a square, measuring from center to center of 
corner piers 200 feet on each side, up to another square 
at the top, measuring 80 feet on each side. The bases 
of these corner members rest on cones, which are car- 
ried by four steel tubes, each 80 feet in diameter, and 
sunk to a sufficient depth in the river bottom. The 
greatest depth will be about 310 feet from high water 
level. These tubes, after sinking, are to be filled with 
concrete, and most of the weight of the bridge is to 
be carried by eight of thenj, four for a pier. Each of 
the main members or risers of the pier, which look so 
light and graceful in the illustration, is to be 15 feet 
square, of box girder type, so that each will be about 
as big in section as the entire tube of the Britannia 
bridge. Were one of them placed on the ground, a 
train of cars could pass safely through it. The piers 
rise 586 feet above high water. The top of the sup- 
porting cones are 30 feet above it. 

From the piers the main span starts at an elevation 
of 150 feet above high water, and in three equal bays 
covers a space of 2, 800 feet from center to center of piers, 
giving a clear span of 2,020 feet. The railroad trains 
shown on the bridge in the illustration give a good 
idea of the dimensions of its members. It is enough to 
state that the bottom chords are to be 15 feet high, 
and that from the top of the towers the tension bars 
start off, 48 in number for each side, each bar being 
12 inches deep and 31^ inches thicii. If these were 
consolidated, they would give a beam over 12 inches 
by 12 feet in cross section of so.';d steel. 

The piers, as has been stated, rise with a parabolic 
curve, concave outward. The floor has a similar 
curve lying in the horizontal plane, as it narrows from 
a width of 140 feet at the pier to a width of 80 feet 
before the central truss is reached. The effect of this 
is peculiar. It brings the upper tension members 
into absolute parallelism throughout. These in con- 
tour resemble the cables of a suspension bridge, and 
each occupies a vertical plane. There are other ten- 
sion members, roughly speaking, of the reverse con- 
tour, running from three intermediate points on the 
pier risers to three points on the bottom chord of the 
bridge. The disposition is such that each of these 
members is parallel with the corresponding ones on the 
other side, starting from points on the pier where it is 
of widths equal to the widths of the floor at the points 
where each tension member terminates. 

The central truss carried by the cantilevers is 720 
feet long and 160 feet in depth, 



The eastern main pier is shown placed even with the 
pier head line of New York City ; the western main 
pier is well out in the river. The eastern abutment 
pier is located nearly 1,050 feet back from the New 
York pier head line ; the western one is to be even with 
the pier head line on the New Jersey shore. 

The trusses spanning the shore intervals, each of 
910 feet in length, center to center of pier bases, are 
not heavy enough to balance the river span, the cen- 
tral truss going to establish a great excess of weight 
on the river side. Accordingly the four abutment 
piers are hollow ; the end of the shore trusses are to 
rest on rollers or some equivalent on the tops of these 
piers and are to be held down by pig iron weights sus- 
pended from their ends and hanging within these 
piers. An aggregate weight of thirty million pounds 
will be needed for these weights alone. 

The floor of the bridge, which is practically level, will 
vary in width from 140 feet at the piers to 80 feet at 
the center. It will accommodate six tracks. It will 
have no roadway for carriages and no public foot-path. 

The total length of the bridge, exclusive of ap- 
proaches, is 4, 120 feet, center to center of end piers. 

The small proportions of a railroad train compared 
to the size of the bridge have already been adverted to. 
This fact is well brought out in the calculations for 
the strength of the members of the bridge. Calculated 
to be self-sustaining, its factor of safety alone is enough 
to take care of any cars running over it. Its construc- 
tion by the regulation methods will be an impressive 
spectacle, after the two center span cantilevers will 
have reached their limit and the parts of the center 
truss begin to clo.se the gap. At one time there will be 
overhangs of 1.000 feet each from both sides. 

The approaches on the New York side will be com- 
mensurate with the size of the structure. Facing on 
Seventh Avenue at its intersection with Broadway, 
with a total front of 462 feet, will be two hotels with 
the station entrance between them. From Seventh 
Avenue the hotel and station buildings are to be run 
to the westward, diminishing in width until a total 
length of 1,700 feet is attained. Running parallel with 
Forty-third Street to Seventh Avenue, then curving 
up toward Forty-sixth Street, and running parallel 
with it until near Eleventh Avenue, the tracks are to 
go north parallel with the last named avenue until 
they sweep around upon the bridge. 

It is a somewhat striking fact that of the many 
travelers who go to ttie westward from New York City 
daily, all have sooner or later to cross the Hudson 
River. At present it is crossed by inconvenient ferries 
at this city and by a bridge at Albany nearly 150 miles 
to the north. The Poughkeepsie bridge does but 
little for travelers. The new bridge with its six tracks 
and with the great terminal station will enable the 
traveler to start directly from New York City by rail 
for all points to the south and west, to Philadelphia, 
New Orleans, Chicago or Yokohama, without going 
north 150 miles to cross the intervening waters of the 
Hudson River. 

On June 5 the United States Senate passed an amend- 
ed bill, authorizing the construction of the bridge, and 
placing the matter in the hands of the Secretary of War, 
as regards approval of the recommendations of the 
Board of Engineers. On June 6 the House of Repre- 
sentatives passed it, and it has been signed by the 
President. A period of ten years is allowed for the 
completion of the structure. 



Novelties in Pliotogi*aphy. 

In the cour^ of an article recently contributed to 
Le Monde Ulustr^, the Photographic News says the 
writer, M. Henri Coupin, makes the following remarks 
concerning the work of M. Marej' and others : 

We know what a change M. Marey, the learned pro- 
fessor in the College of France, has brought into physi- 
ology, physics, and art by chronography, which con- 
sists in photographing a moving object at almost 
imperceptible intervals. After having studied in all 
its details the progress of a man and horse, as well as 
the flight of birds, M. Marey has applied himself to ani- 
mals more difficult to handle, such as serpents, eels, 
insects, spiders, scorpions, etc. For each of these it 
was necessary to take instantaneous photographs, and 
even more important to have recourse to peculiar con- 
ditions of light. This consists in lighting the creature 
above and below in such a manner that in the separa- 
tion from its silhouette the insect throws its shadow 
forward on the track that it is crossing. This shadow 
gives us some information about the position of the 
claws; when they are placed on the ground, the repre- 
sentation of the claws themselves and the shadows 
touch each other at the extremities. We can also see 
that the insect always rests on three claws, while the 
three others are moving, the claws resting on the 
ground forming a triangular base formed by the first 
and third claws on one side and the middle claw on 
the opposite side 

Notwithstanding the difference of the medium in 
which they live, the eel and the adder progress in the 
same fashion; there is no difference, only in the ampli- 
tude of the undulations. 

With the toad a curious fact is observed : as long as 



it is in the tadpole state, that is, while it has a tail, the 
feet move more by successive expansions. Later, when 
the tail has fallen off, the hind feet move exactly as a 
man's limbs do when he is swimming. 

M. Marey has not confined himself to the study of 
animals; he has set himself to a more arduous task — 
photographing the movement of liquid.s. For this he 
uses an elliptical tube whose walls for a part of their 
length are rectilinear and formed of glass. Water is 
put into this spout and a black cloth is placed in the 
center of the receiver; the camera has been previously 
united to the receiver by a hollow pyramid of dark 
curtains. By lighting the receiver from below, the 
edge of the water alone is luminous, and can conse- 
quently be photographed. By agitating the water, the 
movements of the surface of the water can be given. 
"When," says M. Marey, " we wish to photograph the 
movements which are going on in the interior part of 
the liquid, we make them visible by means of little 
shining bodies in suspension in the water on which 
the solar light shines brightly. For this purpose we 
have wax melted in suitable proportions; its density is 
less than water, and we add resin, whose density is 
greater; then with this plastic material a great number 
of little balls are made and silvered by a process used 
in pharmacy. These brilliant pearls must be a little 
denser than fresh water, so that if we put them in it, 
they go slowly to the bottom. It is sufficient then to 
add gradually in the tube a certain quantity of salt 
water, so that the shining pearls are suspended in the 
mixture; the equilibrium or disposition is not im- 
portant. When this is accomplished, miniature tem- 
pests are provoked in the receiver, and photographs 
are taken rapidly. This has not been applied to any 
practical purpose, but we must never despair in mat- 
ters of science. While studying the angles of the crys- 
tals of tartaric acid, Pasteur was led to a cure of hy- 
drophobia and many other diseases; perhaps while 
studying the liquid waves some one may learn to con- 
quer tempests, or at least to control seasickness. 

The inmost recesses of the eye are of much interest to 
a physician. M. Gruilloz has just found a simple way 
of photographing it with sufficient clearness. The dif- 
ficulty consists chiefly in eliminating the reflections 
produced by the cornea and the crystalline humor of 
the eye; this is got rid of by putting a lens before the 
eye. The head of the patient is kept immovable by 
means of a head rest. In the dark room an inclined 
mirror is arranged which reflects back the image on a 
piece of ground glass placed on the upper part. The 
sensitive plate is placed behind the mirror so as to 
shield it from all light. When the reflection shows 
clearly on the ground glass, the mirror is raised. This 
movement uncovers the sensitive plate; at the same 
moment an explosive cylinder of magnesium is fired, 
which produces a dazzling effect. The inmost part of 
the eye is photographed with all its details. The eye 
being the mirror of the soul, these photographs may 
be of use in showing the character and disposition of 
individuals; possibly with fortune tellers they will 
take the place of the lines of the hand or tea grounds. 

How can you find out whether a postage stamp has 
been used or not ? Photograph it. If the postmark 
has been obliterated, the blue or green color will not 
make any impression on the plate, while the black 
traces of the obliteration will appear with great clear- 
ness. Even when the stamp has been well washed and 
no trace of the obliteration can be seen by the naked 
eye or through the microscope, the photograph will 
show very clearly the two concentric circles of the 
stamp, the date, and even the name of the locality. 

There is another way, which does not belong to pho- 
tography, but it is more precise. " It consists," Messrs. 
Renard and Lebarre write, "in plunging the stamp for 
a few seconds into a boiling solution of five grains of 
caustic potash in one hundred cubic centimeters of a 
mixture of equal parts of water and alcohol. The blue 
or green color disappears completely; it is then washed 
in water, next in water acidulated with acetic acid. 
Tan in water again, and lastly, carefully dried. On 
the discolored face of the stamp the marks of the ob- 
literation can be discerned very plainly." This process 
is more sensitive than the preceding. Two stamps, 
which indeed had not disclosed anything by the pho- 
tographic method, showed after the treatment by pot- 
ash traces of the obliteration. The only inconvenience 
of this method is that it changes the stamp, which the 
experiment by photography does not disturb; so it is 
wise not to try this unless the photographic trial has 
given no result. When the stamp proves to have been 
a good one, we shall certainly regret our curiosity. 

In closing this review, let us cite M. Zenger's experi- 
ences. He had the novel idea of photographing dark- 
ness. Two hours before midnight he placed himself 
before a window opening on the Lake of Geneva, and 
pointed his camera at — what he did not see. In de- 
veloping the plate, he perceived with astonishment 
that the lake and Mont Blanc were reproduced. M. 
Zenger probably did not know the fact that for some 
time stars invisible to the naked eye had been photo- 
graphed, and that microscopic photography reveals 
everyday details that visual acuteness would be in- 
capable of discovering. 
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A NEW COMPOUND LOCOMOTIVE. 

To gain at one step greater simplicity with increased 
efficiency is invention of the highest order. It is often 
easier to arrive at results through complexity of parts 
than to reduce an invention to the fewest and simplest 
elements. 

These truisms find no better illustration than that 
afforded by the development of the compound locomo- 
tive. After the question of economy was settled, there 
still remained doubts as to its utility, on account of 
complications arising from the use of auxiliary valves. 
All objections of this kind have now been disposed of 
by the invention by Mr. K, Golsdorf, of Germany, of a 
compound locomotive without starting mech- 
anism. This engine has no moving parts ad- 
ditional to those found on every locomotive. 
The valve seat is of the ordinary description, 
withthe exception of a small port in line with the 
inlet port, but not connected directly therewith, 
and the valve does not differ from the ordinary 
slide valve, except in having a central cross bar 
for covering the small auxiliary port, to which 
reference has been made. The small ports upon 
opposite ends of the valve seat are connected 
with pipes leading to the live steam pipe of the 
locomotive. When the locomotive is started 
and steam follows the piston through the 
greater portion of its stroke, live steam is ad- 
mitted through the small auxiliary port to the 
steam chest, whence it flows through the inlet 
port to the cylinder. When, through the ad- 
justment of the link movement, the throw of 
the valve is diminished, the supply through the 
small auxiliary port is cut off by the valve and 
the bar across the face of the valve, the latter 
at all times keeping the steam from passing di- 
rectly to ihe exhaust port under the valve. 
The supply of live steam to the low pressure 
cylinder is regulated so as not to produce un- 
due strain on the moving parts. It is obvious 
that, in other respects, the engine does not dif- 
fer from a simple engine. 

The first compound locomotive constructed 
upon this principle was erected in the locomo- 
tive shop at Wiener-Neustadt for the Imperial 
and Royal Austrian State Railway. It com- 
pletely met the expectations of the builders, 
and the efficiency and consumption of fuel were 
so much in favor of this compound engine that 
further orders were placed. Toward the latter 
part of 1893 there were eight of these locomo- 
tives in service, and early in 1894 there were 
nineteen. Occasional examinations of the 
valves of these engines show that the wear is 
normal, the valve faces being always unexcep- 
tional. The auxiliary ports in the valve case of 
the low pressure cylinder, as well as the rib in 
the valve, showed that the openings are closed 
perfectly steam tight at the normal cut-off of 
about 50 per cent. Compared to ordinary loco- 
motives, the exhaust is considerably softer and there 
is no conveying of cinders to the smoke box by way of 
the boiler tubes. 

For information in regard to the Golsdorf we are 
indebted to the Nathan 
Manufacturing Company, 
92 and 94 Liberty Street, 
New York City. 




Fig. 2,— AKKANGEMENT OF THE VALVE AND PORTS, 
LOW PRESSURE CYLINDER 
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3.-L0NGITUDINAL SECTION THROUGH VALVE CHEST 
PORTS, LOW PRESSURE CYLINDER. 

Dessart has found that the aquatic kinds perspire more 
and respire less than the terrestrial kinds, and he con- 
cludes that there is an antagonism between these two 
functions, by which the habitat is finally determined. 



iniscellaneons Notes. 

Gigantic Leaves. — Palms 
have the reputation of 
possessi ng the largest 
leaves. Those of the Quaja 
palm of the Amazon meas- 
ure sometimes 18 feet in 
length and are almost 
equally broad. The na- 
tives make tents of them. 
The leaf of the oocoanut is 
nearly 30 feet long. A sin- 
gle leaf of the parasol mag- 
nolia, of Ceylon, may 
shade fifteen or twenty 
persons. One of these car- 
ried to England measured 
nearly 35 feet. The largest 
leaf grown in temperate 
climates is that of the Vic- 
toria regia, which is some- 
times 7 feet in diameter. 

The Dualism of Am- 
iihibians.— It has been 
noticed that certain am- 
phibians have a marked 
preference for one of the 
two media in which they 
live. The triton and the 
salamander, for instance, 
prefer the air, while the 
frog chooses one or the 
other, according to the at- 
mospheric conditions. M. 




If an aquatic species is placed in the air, its perspira- 
tion is increased and it returns to the water to counter- 
act the excess; while, on the contrary, a terrestrial 
species placed in the water perceives that its respira- 
tion is diminishing and is fo_rced to return to the air to 
avoid asphyxia. 

The Odor of Plants.— Le Mechan''s Monthly says 
that among the hundred thousand plants catalogued 
by botanists only a tenth exhale any odor. Of the fifty 
species of mignonette officially recognized, one only, 
that of our gardens, has an odor; and among the hun- 
dred varieties of violets, scarcely twelve have the ex- 
quisite perfume which we know. In general, the pro- 
portion of plants without odor to the fragrant 
ones is a hundred to one. 

Meteors and Stellar Scintillation. — The the- 
ory is advanced by S. E. Christian, in Popular 
Astronomy, that stellar scintillation is caused 
largely by inconceivable numbers of small 
meteoric bodies, which are constantly passing 
between the stars and our earth. Momentary 
occulta tions of the stars by these bodies, which 
are revolving outside of our atmosphere, would 
certainly occur if these bodies were numerous 
enough, and recent investigation seems to point 
to the fact that they are. 

Flexible Stone. — It may be safely said that no 
specimen in a geological collection is more curi- 
ous than the bar of flexible sandstone, which 
can be bent with less pressure than that re- 
quired to bend a piece of wet leather af the 
same size. In an article upon the subject in 
the Mineral Collector we are told that " when 
a thin slice of the stone is looked at under a 
lens, by transmitted light, the fragments are 
seen to be locked together like the parts of 
a section puzzle toy, fixed, but only loosely. 
The simplest way of explaining how this stone 
was formed is to say that the grains of sand 
were once cemented firmly together by another 
material, which has been partly dissolved, leav- 
ing countless natural ball-and-socket joints of 
jagged shape behind." 

Rice Culture in Madagascar. — The cultiva 
tion of rice is highly developed in the interior 
of the island, but much less along the coast, 
where the lazy, careless natives find the land 
more fertile and the temperature more favor- 
able. In some places, as in the neighborhood 
of Tananarive, immense marshes, subject to 
annual inundations and the soiirce of malignant 
fevers, have been transformed into rice fields. 

In the mountainous parts the rice fields are 
in terraces on the slopes of the mountains and 
the hills or in the high valleys. The water 
coming upon the high ones, passes successively 
to each level. There are some remarkable 
works of this kind, and one often sees these 
tiers of rice fields raised to the verj" summit of 
the high mountains, where the water is con- 
ducted by means of little canals, running at the fiank 
of the declivities and bringing the water frequently 
several kilometers. 
Finger-prints as Means of Identification. — Mr. Fran- 
cis Galton, as the result of 
his investigation of anthro- 
pometry, affirms that " the 
patterns of the papillary 
ridges upon the bulbous 
palmar surfaces of the 
terminal phalanges of the 
fingers and thumbs are ab- 
s o 1 u t e 1 y unchangeable 
throughout life, and show 
in different individuals an 
infinite variety of forms 
and peculip,rities. And 
these are the two most im- 
portant essentials that any 
method of identification 
could have. The chance 
of two finger-prints being 
identical is less than one in 
sixty-four thousand mil- 
lions. If, therefore, two 
finger-prints are compared 
and are found to coincide 
exactly, it is practically 
certain that they are prints 
of the same finger of the 
same person; if they differ, 
the inference is equally 
certain that they are made 
by different fingers." — 
Lancet. 



AND 



Fig. l.-eOLSOORF'S COMPOUND LOCOMOTIVE. 



To determine how much 
coal a bin will hold, cal- 
culate 373>^ cubic feet to 
every ton of 3,000 pounds. 
This rule applies substan- 
tially to either soft or hard 
coal. 
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OPENING OF THE INTERNATIONAL EXHIBITION 
AT ANTWERP. 

The International Exhibition at Antwerp was 
opened on the 5th of May, with great eclat. The King 
and Queen of the Belgians, accompanied bs' the court, 
came up from Brussels in a special train and were re- 
ceived by the Count of Flanders and an assemblage of 
the people, sixty thousand in number. Our engraving 
shows the appearance of the front of the Exhibition 
Building on the arrival of the royal party. The Ex- 
hibition grounds are 200 acres in extent and are filled 
with many beautiful buildings. They include halls 
for exhibiting industrial and commercial products, 
machinery, electrical appliances, fine arts, and the 
various sciences. The buildings are of iron and steel, 
roofed with zinc. The Royal Society of Fine Arts has 
a splendid building for the exhibition of paintings, 
sculpture, engravings, and architecture, in which con- 
tributions by all the principal European artists have 
been gathered. Among other subjects are reproduc- 
tions of the medicBval buildings for which Antwerp was 
formerly noted; the drawbridge of the Kitbort Gate 
is shown. The original stone pillars belonging to the 
gateway have been preserved and are here put in place. 
Many other wonderful exhibits of the olden times are 
shown. Added to these are modern improvements. 



The Teetli and Civilization. 

On May 8, Dr. Wilberforce Smith read a short com- 
munication before the Anthropological Institute on 
the teeth of ten Sioux Indians attached to the Wild 
West Show. His investigartion showed that in regard 
to molars and premolars (the only teeth examined), 
these Indians were wholly free from caries. In the 
discussion which followed the reading of the paper, it 
was mentioned that the same fact was revealed in the 
skulls of the Fourth Egyptian Dynasty brought to 
England by Dr. Flinders Petrie, and in some skulls 
examined by Dr. Wilberforce Smith himself, which 
were derived from the ruins of Pompeii. The teeth 
of the Indians, both old and young, and those in the 
skulls just referred to, all showed more or less wear of 
the cusps, which is a most unusual circumstance in the 
teeth of modern civilized people, and it was thought 
that some difference in the food, or its mode of prepar- 
ation, would be required to account for the absence of 
signs of wear in our time. 

' Now it has never been proved that the increasing 
prevalence of caries is due to weakness of tBe teeth 
owing to comparative disuse, but there is nevertheless 
great probability in the inference, especially as signs 
of wear and freedom from caries appear to occur to- 
gether, and vice versa. There is, however, a further 



on their nervous energy. It was also noted that peo- 
ple in towns lo.se their teeth more rapidly than those 
living in the country, which also bears out the idea 
here suggested. On the other hand, the savage is sel- 
dom required to strain his facial nerves continuously 
for any length of time, and in reference to general 
nervous expenditure he enjoys long periods of rest 
which are wholly denied to the civilized iian in towns. 
No doubt, in consequence of the excessive calls on our 
nervous energy, the distribution of it is undergoing 
modification in civilized man, and parts not used to 
any extent are being deprived of the supply necessary 
to healthy growth. 

It is much to be feared that the teeth, though so 
essential to the welfare of the body, are in this pre- 
dicament. But we are sadly in need of more definite 
information than is at present available, and it is part- 
ly in the hope that some of the readers of Nature, who 
have opportunities which I do not possess, may be 
induced to test this and other ideas relative to the 
increase of caries, that I have written on the subject. 
The whole question is at present much obscured by» 
misconceptions due to ignorance. One fact, however, 
emerged only too clearly from Dr. Wilberforce Smith's 
investigation, namely, that while the grinding teeth 
of civilized men of middle age are either missing or 
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modern machinery, post office exhibits, telegraphs, 
telephones, electrical lights and mechanism. One of 
the most interesting exhibits is the Castle in the Air, 
which consists of an enormous balloon attached to the 
ground by cables. Passengers can ascend in the bal- 
loon and take a wonderful view of the surrounding 
country. Many of the most prominent exhibits of 
Chicago have been transferred to Antwerp. The 
United States is well represented. The American 
building is one of the finest of the foreign structures ; 
the dimensions are 150 feet by 240 feet. The facade is 
very beautiful ; a broad marble stairway leads to a 
vestibule 110 feet wide. In this building a great many 
rare exhibits of American industry are shown. Among 
them is a model shoe factory in full operation. The 
American fire appliances are shown, comprising steam 
fire engines, ambulances, fire alarm and electrical de- 
vices used in connection with the fire departments. 
The United States government makes a very fine dis- 
play. In the Antwerp exhibition, to many choice ex- 
hibits which were shown at Chicago are added won- 
derful collections of curious things from all parts of 
Europe, which, by reason of their delicate and precious 
character, were not transported to the American show. 
Altogether, the exhibition promises to be a great at- 
traction during the present summer. It will close on 
November 12. We are indebted for our engraving to 
the Daily (fraphic, of London. 



point in regard to the existing liability to the attacks 
of caries, which I think can be best explained by a 
transference of nourishment to other parts governed 
by the same nerves. On inquiry of several dentists, 
I find that the teeth most subject to decay are the mo- 
lars, and of these the upper molars are more often 
attacked than those in the lower jaw. The molars of 
the upp,^r jaw are fed by a branch of the fifth nerve, 
and in modern life this nerve has, perhaps, more strain 
put upon it than any other in the body. We use our 
eyes, partly supplied by the ophthalmic branch of this 
nerve, not at intervals, but often closely throughout 
a long day. And it seems, therefore, that with so 
many increasing calls on this bundle of nerve fibers, 
the filaments sent to the teeth are, by an automatic 
economy of expenditure, robbed of the energy neces- 
sary to perform their functions properly. The teeth 
through lack of use may not excite the nerves to nat- 
ural action, and thus from both sides there is a failure 
of function, and the teeth are consequently more and 
more unable to resist the attacks of caries. I am dis- 
posed to attach some importance to this explanation, 
as I find that those who have great calls on their ner- 
vous energy are more liable to caries than people of 
quieter habit and slower temperament. 

Dr. Wilberforce Smith mentioned the alarming in- 
crease of dental decay among hospital nurses, whose 
occupation is certainly one demanding a constant drain 



practically useless for their purpose, the ancients en- 
joyed a perfect set of teeth till advanced years, and 
modern savages enjoy the same blessing. — Arthur 
Ebbels, in Nature. 



Convention of American Society of Civil Elngineers. 

The American Society of Civil Engineers will hold 
their 26th annual convention at the Cataract House, 
Niagara Falls, N. Y., beginning at 10 a. m. on Wednes- 
day, June 20, and ending on Monday, June 25. The pro- 
gramme, while not yet fully prepared, has been suffi- 
ciently developed to indicate that a most interesting 
convention is intended. At Niagara Falls the works 
of the power company and different mills established 
there will be visited. Arrangements will be made for 
special railroad rates and accommodation at the hotel. 
A special committee of the board of direction has been 
maturing the plans for sometime past, and the presi- 
dent of the society has appointed the following local 
committee of arrangements : 

W. A. Brackenridge, chairman ; John Bogart, S. J. 
Fields, Edward B. Guthrie, Joseph Hobson, W. T. 
Jennings, W. C. Johnson, E. H. Keating, Albert H. 
Porter, Benjamin Rhodes, Pemberton Smith ; Walter 
McCuUoh, secretary! 

♦ < • > » 

A 1,1'i'TLK carbolic acid added to the whitewash will 
kill the vermiu in the henhouse. 
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Correspondence* 



A Black Calla Iilly. 

To the Editor of the Scientific American: 

I saw in your last issue an account of the " yellow 
calla lily," which reminds me of two callas a jeweler in 
this city got among a lot ordered from the nursery. As 
no one in this section had ever seen or heard of them 
before, I will describe them. After keeping them for a 
few weeks they put out a bloom which was as black as 
night and had a very noxious odor, but in other re- 
spects are just the same as other callas. He removed 
them to his back yard, where they continue to bloom. 
Is there a scientific name for it ? 

Richmond, Ind. J. Edwin Wbllbb. 



Coal Ashes as a Fertilizer. 

To the Editor of the Scientific American : 

Querist 5996, No. 18 Scientific American, vol. Ixx., 
asks: "Bo coal ashes possess any value as a fer- 
tilizer ? " 

I answer yes. My father bought a tract of depleted 
or worn-out land. On returning from a neighboring 
market with his team he would bring a load of hard 
coal ashes, which he would spread upon the surface of 
said land in the fall of the year, and the succeeding 
summer it would invariably be covered with a thick 
growth of white clover. Edwin Leach, 

A subscriber since 1846. 
[Coal ashes have no direct value as a fertilizer. By 
lightening a clay soil they might do good, and clover 
itself is recognized as having a good effect on land. — 
Ed.] 

»■ r » I » 

Snake and Blue Jay. 

To the Editor of the Scientific American . 

I witnessed a novel sight a short time ago, viz., the 
killing and eating of a snake by a blue jay. I am liv- 
ing in an oak grove h*re where Mr. Jay makes his 
home the year round. I sat watching one of them 
feeding a short time ago, in the grass, when I noticed 
he got excited from, some object. With his feathers 
ruffled on his neck and head, and tail erect, he charged 
from the lower branch of an oak and made a vicious 
thump at something in the grass. Again and again he 
whacked at his snakeship, jumping from one side to 
the other as lightly as an expert "light weight." 
Then he picked the snake up in his bill, and with neck 
stretched, tried to carry him to a tree, but the snake 
was too much alive, and had to be dropped. Twice did 
this occur, when he finally got him to an oak limb, cut 
him in two, dropped one half and carried the other 
half to another tree and ate him. The snake was 
about ten inches long and three-eighths inch round. 
I was not more than thirty feet from the scene of bat- 
tle and the whole thing was done in five minutes. 

John Burns. 

2026 Buchanan Street, Minneapolis, Minn. 
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The Forty-third Annual ITIeetlns: of the jliuerlcan 
.Association for the Advancement of Science. 

The American Association for the Advancement of 
Science will hold their forty-third meeting in Brook- 
lyn, N. Y., from August 15th to the 34th, under the 
following officers : 

President : Daniel G. Brinton, Media, Pa. 

Vice Presidents : A. Mathematics and Astronomy — 
George C. Comstook, Madison, Wis.; B. Physics — 
William A. Rogers, Waterville, Me.; C. Chemistry — 
Thomas H. Norton, Cincinnati, Ohio ; D. Mechanical 
Science and Engineering' — Mansfield Merriman, South 
Bethlehem, Pa. ; E. Geology and Geography — Samuel 
Calvin, Iowa City, Iowa ; F. Zoology — Samuel H. 
Scudder, Cambridge, Mass. (resigned); G. Botany — 
Lucien M. Underwood, Greencastle, Ind.; H. Anthro- 
pology — Franz Boas, New York'; I. Economic Science 
and Statistics — Henry Farquhar, Washington, D. C. 
Permanent Secretary: F. W. Putnam, Cambridge 
(office, Salem), Mass. General Secretary : H. L. Fair- 
child, Rochester, N. Y. Secretary of the Council : 
James Lewis Howe, Louisville, Ky. 

The meetings of the different sections will be held 
in the buildings of the Polytechnic and Packer Insti- 
tutes, the Art Association, the Long Island Historical 
Society, and the Academy of Music, which are near 
one another, and peculiarly available for the purpose. 

The lanterns uped in the lecture rooms of these in- 
stitutions will be at the service of the speakers. Sev- 
eral excursions will be arranged for the geologists, 
mineralogists, engineers and others to the most inter- 
esting points about New York. The list of papers as 
far as published indicates a most interesting meeting. 



Foot Bicycles. 

An ingenious inventor has provided himself with a 
pair of bicycles for his feet. The wheels are about four 
inches in diameter and are. strapped to his feet like 
skates. They have rubber tires and glide over the 
concrete pavement with great ease. They a,re very 
superior to the common roller skates and the owner 
moves along almost as fast as the bicyclist. 



FEEIODICAL CICADA, ALIAS 
LOCUST. 

BY 0. V. RILET 

(Continued from page 365.) 

OVIPOSITION. 

The female oviposits preferably in the previous year's 
growth of oaks, but also in the twigs of a large num- 
ber of other trees, some fifty having been recorded by 
myself and others, including our chief fruit trees, but 
very few evergreens. The eggs are laid somewhat 
obliquely in a doubie row, each row separated from the 
other by a portion of woody fiber, which is wider at the 

bottom than at the 
top. Each egg is of 
a pearl-white color, 
1-12 of an inch long, 
and tapers to an ob- 
tuse point at each 
end. The life and 
moisture of the twig 
are necessary to the 
development of the 
egg, and it is a mis- 
take to suppose that 
the mother insect 
severs the twigs. The 
dried leaves and 
twigs which are so 
abundant on the tips 
of the branches of 
our forest trees dur- 
ing a Cicada year are 
caused by the force 
of the wind breaking 
the twigs at the point 
where they have 
been sawed. The 
breaking is acci- 
dental and not essen 
tial. The proportion 
of broken or severed 
twigs, or twigs heav- 
ily chargfed with 
eggs, upon which the 
leaves prematurely 
dry and die, though 
it may be sufficient 
to give a withered 
appearance to the 
whole exterior of the 
tree, is but small compared with the thicker and stouter 
twigs which are punctured but do not break; and from 
past calculations I judge that about 90 percent, and in 
many cases a larger percentase than this, of the eggs 
which hatch are laid In twigs which never break off. 
The external appearance of the punctured twigs is in- 
dicated at Fig. 1, while in Fig. 2 a single puncture is 
shown enlarged at a and sections of the same at b, c, 
and d. 

LARVAL DEVELOPMENT. 

The long period of underground development of both 




Fig. 1.— a, twig showing recent punc- 
tures, from front and side, and illustrating 
manner of breaking; b, twig showing older 
punctures, with retraction of bark, and 
more fully displaying the arrangement of 
fibers. Natural size. 




Fig. 2.— a, recent puncture, front View; &, same, surface removed to show 
arrangement of eggs, from above ; c, same, side view ; d, egg cavity ex- 
posed after eggs are removed and showing the sculpture left by the oviposi- 
tor. AU enlarged. 

the 13-year and 17-year races has been thoroughly es- 
tablished on chronological and historical data cover- 
ing nearly two centuries. There is, however, chronic 
skepticism as to facts which are so exceptional, and this 
is especially true as regards Europeans. The desirability 
of experimental proof, therefore, has long been felt, and 
I am happy to state that since 1868 I have been able to 
watch the larviB from two distinct broods annually, 
not in confinement, for this is difficult, but by causing 

a number of eggs to 
hatch under a par- 
ticular tree, and then 
annually digging 
and observing the 
rate of growth and 
changes that take 
place in the larvte. 
There are six well 
marked subterranean stages which can be easily identi- 
fied by the changes in structure. There may be more 
than six moults, as this is a matter that is difficult to 
determine, and in an insect which develops so slowly 
exuviation may take place more often tbaa is usual 




Fig. 3. — Newly hatched larva. 
enlarged. 



Greatly 



among insects. These well marked stages are charac- 
terized by differences in the antennae and particularly 
in the structure of the front legs. Four of these stages 
are larval, and without entering into technical detail, 
it may be stated that the chief interest of these stages 
lies in the fact that the newly hatched larva, as it comes 
from the egg and drops gradually to the ground (see 
Fig. 3), has the front tarsi fully developed, since it must 
crawl over the ground and has use for the front feet. 
After the first moult these front feet, being of no ser- 
vice, are lost, and the femora and tibiae become gradu- 
ally enlarged to fit the insect for a fossorial existence, 
these legs reminding one very strongly, in fact, of those 
of the mole cricket. The last two stages maybe called 
pupal, and the interesting fact may be noted that in 
the pupa state the front tarsi or feet are regained, but 
are functionless while the insect remains underground, 
being folded back on the tibiae, and are only brought 
into use after the pupa begins to crawl over the ground 
or mount some stem or tree for its final transformation. 
No similar case is found among vertebrate animals of 
a creature born with certain important structures 
which it subsequently losesand then regains according 
to the requirements of its life, though many similar in- 
stances are known among invertebrates. 

SONG NOTES OF THE CICADA. 

There are three prevalent notes which, in their 
blending, go to make up the general noise which, on 
approaching an infested woods, is a compromise be- 
tween that of a distant thrashing machine and a dis- 
tant frog pond. The first is that ordinarily known as 
the phar-r-r-r-rr-aoh, somewhat variable in pitch and 
volume, according to the conditions of the insect and 
the atmosphere. Its duration averages from two to 
three seconds, and the aoh termination is a rather 
mournful lowering of the general pitch. The roUing 
nature of the note, when heard in sufficient proximity, 
recalls more the croaking of certain frogs than any- 
thing else. The second note, and the loudest, is that 
described by Fitch as represented by the letters 
tsh-e-e-E-E-E-E-e-oUy uttered continuously and lasting 
from two to three seconds, though occasionally longer, 
and repeated at intervals of about every five seconds. 
This note is chiefly i«ade during the height of the sea- 
son, when the insects arelnumerous. It is also made in 
unison by all the males on a given tree. The third 
note is what may be called an intermittent chirping 
sound, being a series of 15 to 30, usually about 22, sharp 
notes, sometimes double, lasting in the aggregate about 
five seconds. Readers of the Scientific American 
hardly need to be told that it is only the male which 
produces this song, a fact well known to the ancients 
and weir voiced by the Rhodian bard Xenarchus in the 
somewhat hackneyed lines : 

Happy the Cicadas' lives. 

Since they all have voiceless wives. 

ENEMIES OP THE CICADA. 

In its adult state the Cicada has many enemies, as 
almost all predaceous animals, including many birds, 
pursue them, particularly when they are freshly issued 
from the pupa. The eggs are also much injured by 
mites, and the mature insect, when old, is affected by 
the fungus Mesospora cicadina Peck, which is found 
in the shape of a yellow-brown or clay-colored powder 
permeating all parts of the body, and often entirely 
filling the abdomen. This fungus is most often seen in 
the males. It is interesting to note, however, that no 
true insect parasite has yet been discovered as affecting 
this insect, a fact undoubtedly due to its long subter- 
ranean life, which is so exceptional and would preclude 
the breeding of any of the ordinary parasites upon it_ 
We may, in fact, find in this some explanation for this 
long, exceptional subterranean existence. 

SUPPOSED STING OP THE CICADA. 

During every Cicada visitation the newspapers pub- 
lish accounts of injury to children or other persons by 
the sting of the Cicada. It suffices to say that no well 
authenticated cases of stinging have ever been record- 
ed, and that, while the insect has a strong beak by 
which it can puncture twigs and draw sap, no one has 
ever known it to be inserted in flesh, though hundreds 
of persons have handled the insects and endeavored to 
cause them to puncture. The same may be said of the 
ovipositor, which, though capable of puncturing the 
twigs of trees, can only be worked wherethe insect can 
obtain perfect repose and a proper purchase against a 
sufficiently hard and unyielding sifrface. The best ex- 
planation of the newspaper accounts is that the sting- 
ing is done by one of the large Digger wasps belonging 
to the genus Stizus, which is known to use the Cicada 
as food for its young and to carry them in its heavy 
flight from some shrub or tree to the ground in the 
neighborhood of its burrow. Our periodical Cicada, 
however, in most latitudes, is about to disappear before 
the Stizus is seen, though exceptionally the two are 
contemporaneous. 

THE CICADA vs. CIVILIZATION. 

The following quotation from the writer's report 
as entomologist of the Department of Agriculture for 
1885 is just as applicable today as when it was 
written : 

" That this insect, in its distribution and its num- 
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bers, has been and is being seriously affected by our 
civilization must be apparent to every observer. The 
records show that the numbers have decreased in 
the successive appearances of certain broods, owing 
largely to the presence of our domestic animals in the 
woods. Then, again, the clearing of land and the 
building of towns and cities have all had their effect 
upon the increase of this Cicada. There are doubtless 
many places in Brooklyn, N. Y., where the insect ap- 
peared seventeen years ago in which there will be none 
the present year. And similarly I opine that whereas 
around every tree that has been planted more than 
seventeen years ago the insect is now abundant in 
Washington, it will scarcely be noticed in any part of 
the District seventeen years hence. I base this opinion 
on a new phase in the Cicada history, viz., the presence 
of the English sparrow. It is the first time, perhaps, 
in the history of the world that Passer domesticus has 
had an opportunity of feeding upon this particular 
brood of Cicada septendeoim, and so ravenously and 
persistently does this bird pursue its food that the 
ground is strewn with the wings of the unfortunate 
Cicada wherever these have been at all numerous; so 
that, considering the numbers of the sparrows and 
their voracity, very few of the Cicadas will be left long 



THE HAUNTED SWING. 
The supreme happiness of sitting in a swing which 
apparently whirls around its points of support, giving 
the occupant what is most properly described as a new 
sensation, may now be enjoyed by all. A patent re- 
cently granted to Amariah Lake, of Pleasantville, 
N. J., describes the illusion which we illustrate. It is 
termed the haunted swing, and has been in most suc- 
cessful operation at Atlantic City and at the Midwinter 
Fair near San Francisco. Those who are to partici- 
pate in the apparent gyrations of the swing — and there 
may be quite a number who enjoy it simultaneously — 
are ushered into a small room. From a bar crossing 
the room, near the ceiling, hangs a large swing, which 
is provided with seats for a number of people. After 
the people have taken their places, the attendant 
pushes the car and it starts into oscillation like any 
other swing. The room door is closed. Gradually 
those in it feel after three or four movements that their 
swing is going rather high, but this is not all. The 
apparent amplitude of the oscillations increases more 
and more, until presently the whole swing seems to 
whirlcompletelyover, describing a full circle about the 
bar on which it hangs. To make the thing more ut- 
terly mysterious, the bar is bent crank fashion, so that 



The room is as completely furnished as possible, 
everything being of course fastened in place. What is 
apparently a kerosene lamp stands on a table, near at 
hand. It is securely fastened to the table, which in its 
turn is fastened to the floor, and the light is supplied 
by a small incandescent lamp within the chimney, but 
concealed by the shade. The visitor never imagines 
that it is an electric lamp, and naturally thinks that it 
would be impossible for a kerosene lamp to be inverted 
without disaster, so that this adds to the deception ma- 
terially. The same is to be said of the pictures hang- 
ing on the wall, of the cupboard full of chinaware, 
of the chair with a hat on it, and of the baby. All con- 
tribute to the mystification. Even though one is in 
formed of the secret before entering the swing, the de- 
ception is said to be so complete that passengers in- 
voluntarily seize the arms of the seats to avoid being 
precipitated below. Our drawings are prepared from 
sketches made at the Midwinter Fair in California. 
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The Strike at Fullmaii. 

The employes of the car works of Pullman's Palace 
Car Company, at Pullman, 111., struck May 11, and the 
shops have been closed until further notice. According 
to the National Car Builder, the men demanded the res- 




ILLUSION PRODUCED BY A RIDE IN THE SWING. 



TRUE POSITION OF THE SWING 



THE HAUNTED SWING-A CURIOUS ILLUSION. 



enough to procreate and perpetuate the species in this 
district." 

SOME REFLECTIONS ON THE POPULAR NAME. 

All the leading American writers upon this insect 
have dwelt upon the necessity of applying correct pop- 
ular terms to it, since the vulgar name of " seventeen- 
year locust" leads to a great deal of confusion and 
causes unnecessary apprehension. The term "locust" 
in all other English-speaking countries but our own is 
applied to certain devastating insects of the order 
Orthoptera and of the family Acrididae, to which we 
generally apply the popular term "grasshoppers." 
Some of the species are migratory and have been re- 
nowned since biblical times for their destructiveness. 
Biblical and general usage in other countries should 
serve to fix this term upon this family of insects and 
disconnect it from the Cicada under consideration, 
which produces no such disastrous consequences. 
"Cicada" is short and euphonious, and might be 
adopted into popular language as Phylloxera, Gera- 
nium, etc., have been, while a term in quite common 
use among entomological writers for the family of 
Cicadas is "harvest fly." 



A BICYCLE ambulance is one of the latest inventions, 
and consists of a bicycle with an ambulance attached. 
The stretcher is fastened to the top of the bicycle, and 
the wounded or sick person lying on the stretcher can 
then be rolled along in a very gentle and safe manner. 



it seems demonstrably impossible for the swing to 
pass between bar and ceiling. It continues apparently 
to go round and round this way, imparting a most 
weird sensation to the occupants, until its movements 
begin gradually to cease and the complete rotation is 
succeeded by the usual back and forth swinging, and 
in a few seconds, as the children say, "the old cat 
dies." The door of the room is opened and the swing- 
ing party leave. Those who have tried it say the sen- 
sation is most peculiar and the deception perfect. 

The illusion is based on the movements of the room 
proper. During the entire exhibition the swing is 
practically stationary, while the room rotates about 
the suspending Ijar. At the beginning of operations 
the swing may be given a slight push ; the operators 
outside the room then begin to swing the room itself, 
which is really a large box journaled.on the swing bar, 
starting it off to correspond with the movements of 
the swing. They swing it back and forth, increasing 
the arc through which it moves until it goes so far as 
to make a complete rotation. The operatives do this 
without special machinery, taking hold of the sides 
and corners of the box or " room." At this time the 
people in the swing imagine that the room is stationary 
while they are whirling through space. After keep- 
ing this up for- some time, the movement is brought 
gradually to a stop, a sufficient number of back and 
forth swings being given utthe finale to carry out the 
illusion to the end. 



toration of the rates of pay for piecework to what these 
had been previous to the reduction made on account 
of the falling off of business. A day or two before the 
strike President Pullman personally addressed a gath- 
ering of the men and gave them some plain statements 
of the conditions which made low wages for the pre- 
sent necessary. At the commencement of the depres- 
sion last year the company employed at Pullman 5,816 
men and paid out in wages there |305,000 a month. 
Negotiations that were then pending for new work 
were stopped, orders were canceled, and it became 
necessary to lay off a large number of men in every de- 
partment, so that by the first of November, 1893, there 
were only about 2,000 men in all departments, or a lit- 
tle over one-third of the noruial number. 

In the effort to keep the shops running and the 
workmen employed thecompanymadelower bids than 
were ever before known, and by this means secured 
work enough to increase the force from 2,000 to 4,300 
men, which was the number employed at the time of 
the strike. This was done by the company eliminat- 
ing from its estimates the use of capital and machinery, 
and in many instances going below that and taking 
work at a considerable loss; as much in one particular 
case as $12 per car and in another $79 per car. The 
Detroit shops of the company were closed in order to 
provide work for the men at Pullman, and $160,000 
was spent since last August in carrying out a system of 
improvements in the town, which gave work to many. 
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RECENTLY PATENTED INVENTIONS. 
£ngineeriiig. 

Wind Jacket for Blast Furnaces. 

— Louis B. Walker and John Murphy, Globe, Arizona. 
According to this invention a wind jacket surrounds the 
crucible, there being above the jacket a wind box from 
which lead tuyeres, while a blast supply pipe is so con- 
nected with the wind box that the air will be caused to 
travel around the crucible in the wind jacket and then 
pass upward to the wind box and the tuyeres, whereby 
the blast will be heated previous to entering the wind 
box and at the same time keep the crucible cool to 
prevent [overheating and save wear and tear on the 
furnace. 

Angle Plate for Boiler Fronts.— 

George Fox, New York City. This is an improvement 
in hollow arches or fronts for steam boilers and boiler 
fire boxes, the hollow water front being constructed, ac- 
cording to this invention, in right-angular form, and 
arranged to cover a portion of the top of the fire box, 
and all of its end above the grate, save the door space. 
With this improved angle front it is also unnecessary to 
place any mason work between the front and the grate 
bars or furnace. 

ITIecliaiiical. 

Wrench. — Herrmann Krebs, San Pe- 
dro, Cal. This is an improvement in what are known as 
alligator wrenches, and is especially adapted as a pipe 
wrench. The fixed jaw forms a portion of the handle, 
which has a longitudinal channel and a transverse open- 
ing, while the second jaw has an extension turning in a 
recess in the fixed jaw, whereby the second jaw is ful- 
crumed, an adjusting screw revolving in the channel of 
the body having a head entering the opening in the body 
of the pivoted jaw, the screw being manipulated by an 
adjusting nut. The tool has but few parts, is strongly 
made and easily operated. 

Nut Lock.— Henry J. Van Nest, FJor- 

ence, Col. According to this invention a swinging key 
is provided with a projecting screw thread section on its 
face and with an attached branch spring on one side, and 
also with a lug adapted to enter a hole in the nut to which 
it is applied, to prevent or lock a nut from unscrewing on 
its screw bolt, stud or rod, by friction against or biting 
into the thread, freely allowing the nut to be turned in 
thL' other direction to screw it up. 

Tension Device for Spinning 

Frames.— Robert Atherton, Paterson, N. J. This is an 
attachment whereby the tension between the drum and 
spindles is automatically adjusted, and changes in the 
length of the spindle driving bands is instantly compen- 
sated for. It also provides reliable means for giving a 
uniform speed to series of spindles on the spinning 
frame, avoiding excessive tension in the driving belts, 
and reducing to a minimum the friction of thespindles in 
their supporting bolsters. 



Afi:ricultural. 

Grain Separator.— Joseph H. Cret- 

er, Newcomerstown, Ohio. This is an imprevement upon 
a formerly patented invention of the same inventor, pro- 
viding guides for the driving rods orpitmenof the screen, 
in the location of the gearing, the shape of the valves in 
the various flues or ducts of the machine, and in the con- 
striiption of the- deflector corrletl Dy the machine, the 
deflector being made in sections, one section having 
yielding or adjustable connection with the other. The 
construction of an upper air flue, directing air above the 
screen, is such as to give the machine power, by conden- 
sation and pressure, to work with uniformity and 
separate any kind of grain or seed, whether light or 
heavy. 

Churn.— James P. Bolding, Forney, 

Texas. This churn comprises a platform carried by a 
post which may turned, there being on the platform a 
vessel in which is a dasherjtumed by a shaft on which is 
wound a band, a lever being connected at opposite sides 
of its fulcrum with the inclined ends of the band. By 
the operator swinging the lever forward and backward 
rotary motion is given to the shaft*turning the dasher, by 
which the churning is quickly effected. 

Sugar Cane Transferring Device. 

— Christian D. Armstrong, St. Bernard, La. To conve- 
niently and easily transfer the cane from the field wagons 
to the cars running to the mill, this inventor has devised 
a platform with flanged extension pivoted to a post, a 
shaft above the platform carrying drums with ropes con- 
necting with the side of the platform opposite the ex- 
tension, while a hoisting drum on one end of the shaft is 
connected by a rope with a draught beam. The platform 
normally rests on the ground, so that field wagons may 
drive on it to dump the cane. 

Elevator.— William H. McCoy, Los 

Angeles, Cal. This is a vacuum elevator, more especially 
designed to raise water for irrigating or other purposes, 
It has cylindrical water receptacles connected with a 
water supply, a steam cylinder connected with the recep- 
tacles, with a piston admitting steam alternately, and 
pipes connecting the receptacles with the ends of the 
steam cylinder, while the valves controlling the admis- 
sion of water to the pipes are controlled by the rise and 
fall of the water in the receptacles, one receptacle being 
filled while the other discharges, and vacuums being al- 
ternately formed after the water is discharged to draw a 
new supply into each receptacle. 

Camera Shutter.— William J. McCol- 

lom, Swaledale, Iowa. This is a simple and inexpensive 
shutter to be used with an ordinary camera. It is ar- 
ranged to close from around the lens tube toward the 
center and open in the reverse direction, thus preserving 
the circular shape of the lens opening and preventing the 
light from striking unevenly on the sensitive plate. It 
has but few moving parts, moving with but little fric- 
tion, the parte being counterbalanced to be operated 
with great facility, and pneumatic means being provided 
for opening and closing the shutter. 

Condenser and Drip for Gtas Ser- 
vice Pipes.— Albert H. Gindele, Jersey City, N. J. Be- 
tween the gas meter and the service pipe is a condenser 
wliich has spaced baffle plates projecting from opposite 



sides, and has its upper end connected with the meter 
pipe, while a fitting secured to the service pipe and to the 
lower end of the condenser is provided with a drip 
chamber in its lower portion. The device is designed to 
arrest the water of condensation that may be in illumi- 
nating gas carried into house service pipes, and prevent 
the deposition of condensed water in the meter. 

Dating and Stamp Canceling Ma- 
chine.— James B. McElrath, Centre, A.la. This is an 
inexpensive machine, adapted to be operated by foot 
power or other means, for rapidly dating and canceling 
postage stamps on letters, cards or packages. The ma- 
chine will operate on letters or thin cards as effectively 
as on thicker packages, the mail matter operated upon 
being discharged from the machine in a box-like space 
at its rear, to be thence transferred to the assorting 
tables or mail bags. 

Picture Hanging Device.— Henry 

Redmond, New York City. The body of this device 
consists of a socket attached to one end of a pole, there 
being at one side arms for manipulating the cord or wire 
of the picture frame, whereby one, without the assistance 
of a step ladder, may readily hang a picture or remove 
one from the wall. The implement may also be em- 
ployed to readily place in position in the wall a picture 
hook, or other similar support, or readily remove such 
support from the wall. 

Sliding Window or Door. — Carl 

Summermann, Munster, Germany. This invention pro- 
vides a liorizontally sliding and air-tight closing sash, 
casement or door for windows, etc., which may be 
readily opened without interfering with curtains or any- 
thing on the window sill. The sash is adapted to travel 
on an essentially horizontal guideway, having portions 
that deviate vertically and laterally from the main por- 
tion of the guideway, whereby the sash is brought 
tightly against the frame when the door or window is 
nearly closed. 

Gate. —John P. Van Nada, Peters- 
burg, Ind. This is an improvement upon a formerly 
patented invention for swing gates, whereby levers will 
be dispensed with, and a simple and economic opening 
device provided, which may be conveniently operated 
from either side. In opening or closing the gate the 
operator is, by this improvement, relieved of considerable 
of the weight of the gate. 

Folding Crib.— Sarah C. Neal, New 

York City. This crib is composed of a skeleton frame 
to which is attached a pendent netting of canvas or 
similar material. The bottom of the body is usually 
made in two sections connected by a hinge, the bottom 
of the body being upholstered, or a sectional mattress 
being employed if desired. 

POCKETBOOK FRAME, ETC. — Louis B. 

Prahar, Brooklyn, N. Y. This inventor has designed 
an improvement in corners or frames for pocketbooks, 
book covers, etc., whereby the frame or corner is made 
in two sections, a body section and a binding section, 
employing two differently colored metals at a minimum 
cost, but so that when the frame is in posUion upon the 
article it will have the appearance of a one-piece frame. 

Scalpel. — Joshua W. Jones, New York 

City. In the construction of this implement the blade 
is so formed that it has a cutting surface at the heel and 
at the point, in addition to the ordinary cutting surface, 
TDe cutting surface at the point being carried a certain 
distance along th.e back, and there being no angles in 
the heel and point cutting surfaces. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

How TO Become a Successful Elec- 
trician. By T. O'Conor Sloane, 
Ph.D. New York: N. W. Henley & 
Co. 1894, Pp. 189. Price $1. 
This work is designed for the numerous class of 
young men who desire to enter the electrical field, yet 
who feel unable to take a regular college course. Its ob- 
ject is to indicate a course of study which can be fol- 
lowed by the graduate of the workshop and of the public 
school, the point being repeatedly made that a little thor- 
oughly learned is worth more than a great deal that is 
merely skimmed over. Mathematics, physics, chemistry, 
mechanical engineering, and drawing, each receive a 
chapter, in which the minimum amount that should be 
well learned is given, and the advisability of learning 
more is pointed out. Electrical work at home, factory 
and shop work for students,and college education are ex- 
amples of other topics. The different fields of work are 
depicted, the art of inventing, original investigation and 
reading are other chapter subjects. The chapters on suc- 
cess and ethics give the broad view of how a professional 
man should regulate his conduct. The book will be 
warmly received, and we trust will fill what has long been 
an urgent need in the literature of the profession. 

Photographisches Notiz- und Nach- 
schlagebuch pur die praxis. von 
Ludwig David und Charles Scolik. 
Mit 7 Kunstbeilagen. Vierte um- 
^earbeitete Auflage. Halle a. S. : 
I)ruek und verlag von Wilhelm 
Knapp. 1894. Pp. xvi, 321. 

As we have before had occasion to say in noticing this 
annual publication, it is distinguished by the most beau- 
tiful examples of photographic work, in themselves 
enough to entitle the volume to especial consideration 
by the photographer. It contains numerous formulae 
and pages for notes, and is in very convenient shape. It 
is an excellent example forits type of publication. 

Simple Experiments for Science 
Teaching. By John A. Bower. 
London: Society for Promoting; Chris- 
tian Knowledge. New York : E. & 
J. B. Young. 1894. Pp. 164. No 
index. 

This attractively printed little work is in one respect 
sad, as it is designed for one of the multifarious sharply 
defined English courses. It is, in other words, written to 



enable students to pass a definite examination. This'of 
course limits the treatment of the subject and to that ex- 
t nt impairs its value from the more enlightened stand- 
point of general literary value. It is divided into twenty 
lessons each of ten experiments, and the experiments are 
so simple as to be easily performed. The author in his 
efforts to treat the subject familiarly, uses terms which 
would be better excluded. Nothing is gained by calling 
carbon dioxide chalk gas. Other minor inaccuracies 
may be noted, such as speaking of the action of a lime 
kiln or limestone as one of simple ignition, leaving out 
of account the reducing action of the carbon of the fuel. 
There is an index of cuts, but no general index. 

The GtEM EncycliOPEDIA. Chicago : 
Laird & Lee. Pp. 448. Flexible cloth 
25 cents, stiff cloth 50 cents. No 
index. 

The leastthatcanbe said of this little compendium is 
that it gives an immense amount of information for the 
price and for its size. How any item is to be found with- 
out an index is one of the things that surpasses the un- 
derstanding; the book however may fill many a half hour 
of leisure time. 

The Century Magazine. November, 
1893, to April, 1894. The Century 
Company, New York. 

The semi-annual volumes of this most richly illustrated 
of magazines are always a delight, for one hardly realizes, 
in looking over the current numbers, month by month, 
what a wealth of interesting reading matter, some 
of it of the highest permanent value, is accumulated, in a 
form to make an exceedingly attractive addition to any 
library. Among some of the notable features of the last 
volume are original papers and pictures of the great Na- 
poleon, Bible Exploration and the Assyrian Monuments, 
a series of articles on Abraham Lincoln and on James 
Russell Lowell, Bismarck atFriedrichsruhe, Earthquakes 
and how to Measure them, Conkling and Garfield, a Pil- 
grimage to Lourdes, a number of papers on great musi' 
cians, and another series on great painters, the illustra- 
tions in each case being supplied with a lavish hand, and 
the printing in the exquisitely beautiful style of the 
De Vinne Press. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. Tliis is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Iiit'ormatioii on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(6071) J. F. F. says : Can you give me a 

recipe for a hypo-eliminator ? I would like something 
that I would only have to give the negative a few changes 
of water after using. 
A. Peroxide of hydrogen (30 vol.) 1 drm. 

Water 5 oz. 

After washing the negative well it is immersed for a 
couple of minutes in the solution and again rinsed in 
water, when the intensification with silver can be at once 
proceeded with. 3. Where peroxide of hydrogen is not 
obtainable the following may be used as a substitute, the 
solution containing that substance in combination with 
others : 

Barium dioxide 1 oz. 

Glacial acetic acid 1 *' 

Water 4 " 

Reduce the barium dioxide to a fi.ne powder and add it 
gradually to the acid and water, shaking until dissolved. 
A few minutes' immersion in this solution will effectu- 
ally remove or destroy the last traces of hypo. 

(6072^ F. R. S. asks for a process for 

making benzine or turpentine asphaltum from crude coal 
tar. A. Benzol or benzine is obtained as one of the pro- 
ducts of distillation of coal tar. Benzine is a product of 
petroleum. Wagner's " Chemical Technology," price 
$7.50, describes the process of distilling coal tar in de- 
tail, and illustrations of the stills and refining or purify- 
ing apparatus are also given. The process is too compli- 
cated to describe by letter. 

(6073) B. F. D. writes: What means 

have been employed to demonstrate that the seven colors 
of the spectrum when united will produce white ? A. 
You will find some very elegant experimental demon- 
strations of this fact in " Experimental Science," by 
George M. Hopkins, $4 by mail. 

(6074) F. M. says : Please give a receipt 

in Notes and Queries for an acid mixture to clean brass 
gas fixtures, etc. A. The government method prescribed 
for cleaning brass, and in use at all the United States ar- 
senals, is claimed to be the best in the world. The plan 
is to make a mixture of 1 part common nitric acid and 
14 part sulphuric acid, in a stone jar, having also ready 
a pail of fresh water and a box of sawdust. The articles 
to be treated are dipped into the acid, then removed into 
the water, and finally rubbed with sawdust. This im- 
mediately changes them to a brilliant color. If the brass 
has become greasy, it is first dipped in a strong solution 
of potash and soda in warm water; this cuts the grtase, 
so that the acid has free power to act. 

(6075) E. H. B. asks : What is the board 

measure feet of lumber in a telegraph pole 30 feet long, 8 
inches square at one end, and 4x5 inches at the other ? 
Also the later problem: A column of soldiers 35 miles 
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long march 35 miles, eo that at the halt the rear man 
comes to where the front man started from. At the 
start a courier rides from the rear to the front, and re- 
turns to the rear, reaching it (25 miles ahead from 
where he started) just as the column halted, all 
movement being at uniform rate. How far did the 
courier ride ? A. Rule for contents of taper timber: 
To the sum of areas of the two ends add four times 
the area of the middle section. Multiply this sum by one 
sixth of the length. If in inches, divide by 144 for board 
measure. The pole contains 100 feet board measure. The 
courier rode 43*67 miles to reach the head of the column 
and 17*68 miles returning to the foot, in all 60'35 miles. 

(6076) A. E. R. asks : What must the 

diameters of the cylinders of a compound engine be, 
that the sizes of the cylinders will be as 1 is to 4, and the 
two to have the same horse power as^a simple engine with 
a cylinder 26 inches in diameter, the same pressure of 
steam in each case ? A. The high pressure cylinder 
should be 18J^ inches diameter, low pressure cylinder 
36% inches diameter. 

(6077) J. B. G. says : Can you tell me 

through the Scientific American the name of this 
insect and how to stop its work? A. Reply by Prof. 
C. V. Riley.— The specimens sent by your correspondent 
prove to he Lyctus siridiis, which is the commonest and 
most widely distributed of our so-called powder post 
beetles. These beetles and their larvae are known to 
live and tunnel in the branches or trunks of dead trees, 
in telegraph poles, household furniture, wooden handles 
of tools or ap^ricultural implements, etc. In the case of 
their emergence from furniture, oviposition has taken 
place while the boards were still in the lumber yard or 
while the felled tree wae still on the ground. It is also 
pretty certain that the insects pair and multiply within 
furniture for several generations, and that only a portion 
of the beetles issue through the holes bored by them. If 
a large and heavy piece of furniture, e. g., a bureau, is 
infested, the destruction of the larvae and beetles is next 
to impossible without materially injuring the bureau. 
The only thing that can be recommended is a liberal and 
frequent application of common kerosene by means of a 
rag or a brush. A portion of the oil will penetrate into 
the wood, through the holes made by the issuing beetles, 
and will at least kill many of the larvae and beetles that 
are still working within the wood. 

(6078) W. McC. asks : What flux should 

be used in soldering copper wires for electrical purposes 
with soft solder that will not cause the wires to corrode ? 
A. Resin is the best flux for soft soldering for the pur- 
pose stated. 

(6079) P. J. K. asks : Is there any way 

to harden steel? For example, plow shares, so that one 
side is hardened while the other remains soft. A. We 
call to mind no satisfactory way of hardening the face 
side of steel plow shares. In attempting to do so the 
plates are apt to warp and spring out of shape. 

(6080) G. W. C— A solid bar is stronger 

than a tube of the same outside diameter. 

(6081) C. D. R. asks : 1. I would like to 

know the difference between a dynamo which gives a 
current of 52 volts'and lights 3 sixteen candle power incan- 
descent lamps and one of 110 volts that lights the same 
number of lamps ? A. There is no such thing as a cur- 
rent of 52 volts. A dynamo of given winding may main- 
tain this potential. To increase the potential to 110 volts 
the simplest plan is to use finer wire and more turns on 
the armature. 2. When a dynamo is charging a storage 
battery what prevents said battery from running dynamo 
as a motor when it has acquired a sufficient current ? A. 
As long as the potential maintained by the dynamo ex- 
ceeds that which the battery can produce, the battery 
will take current from the dynamo. If the dynamo is 
disconnected from the power shaft, the battery will runi 
it as a motor. 3. How can you tell when a Leyden jar 
is fully charered ? A. By connecting to a graduated 
electroscope and charging until the potential ceases to 
rise. 4. Would a battery of several rods of electric light 
carbons andja hollow cylinder of zinc for electrodes, with 
an exciting solution of sal-ammoniac, give satisfactory re 
suits on open circuit work? If not, how can it be im- 
proved ? A. Yes; but the better plan is to use a very 
large carbon surface. A single rod of zinc is enough for 
eight or ten carbons. 

(6082) A. H. M. writes : I have three 

American accumulators, 150 ampere hours capacity each, 
giving a pressure of 3 volts each. I wish to run a % 
horse power 6 volt motor with them with best results as 
to strength of motor. Is it proper to connect cells in 
series ? How long will cells run motor continuously at 
full load ? A. Connect in series. They will run the mo- 
tor for ten hours. 2. I wish to charge cells with arc 
light circuit of 10 amperes. Should cells be thrown into 
arc circuit in series ? How long will it take to charge 
them ? What is the formula for above question ? A. 
You cannot do this with safety. We advise you not to 
attempt it. Allow 5 amperes charging current for each 
square foot of positive plate. 3. Is it best to charge them 
•to their full capacity each time they are thrown into the 
arc circuit, or could they be thrown in and out according 
to convenience'? A. You can work either way. It is 
best to charge them up to full capacity frequently. 

(6083) A. L. J. asks : 1. Please state the 

object of placing an induction coil in circuit of long tele- 
phone lines, since as the E. M. F. increases, the current 
strength must decrease. A. It gives high voltage for the 
circuit external to the induction coil. 2. Is the tempera- 
ture of the electric arc higher than that obtained with 
largest burning glasses ? A. Yes. 3. I ran a current 
from battery through a short coil galvanometer with 
astatic needle. After stopping current, the needle did not 
point north. What was the cause ? A. The needle was 
so perfectly astatic that there was not enough polarity to 
move it. 4. In the electrolysis of water why do not car- 
bon electrodes succeed instead of platinum ? A. Their 
porousness might make them retain some gas. Iron or 
copper electrodes in caustic alkali solution are excellent. 
5. In electroplating a spoon, for instance, which are the 
electrodes, the epoon and the piece of metal to be de- 
posited, or the two rods, connected to battery, from 
which they are suspended ? A. The spoon and piece of 
metal. G. What are the differences in electromotive 
force, current strength, and resistance of a circuit in 



which a motor is included, when the motor is stopped 
and when running ? A. The electromotive force is the 
same except for the armature, which generates counter 
electromotive force If the armature is not allowed to 
rotate, the current strength increases. 

(6084) Gr. H. S. writes: I have recently 

constructed a simple electric motor and large bichromate 
of soda battery described in your valuable book, " Ex- 
perimental Science." At first 4 cells would run the mo- 
tor, but after a short time the whole 8 would not work it. 
I used in solution a saturated solution of bichromate of 
soda and added sulphuric acid to one-fifth volume. If 
depolarization is the trouble, why should it depolarize so 
quick ? I never used it half an hour. What is the best 
way to depolarize ? Is it necessary to amalgamate the 
zincs ? Mine are cast and have some blow holes which 
will not take the mercury. The zincs get covered with a 
scaly substance which prevents the action of the acid on 
the zinc. At first the action was so strong that it made 
the solution quite warm and made quite a strong smell. 
The solution was a little warm at first. Kindly put me 
on the right track. A. Your entire trouble is due to bad 
amalgamation of yourzincs. The production of heat and 
of an odor shows a destructive and useless action and 
proves that the amalgamation is imperfect. You will have 
no satisfaction until you attend to this. 

(6085) G. M. H. says : Will you please 

inform me through your Notes and Queries column how 
to make printing press rollers? A. To 8 pounds trans- 
parent glue add enough cold water to cover it ; let it 
stand with occasional stirring seven or eight hours. After 
twenty-four hours, all the water should be absorbed. 
Heat it in a water bath, remove from fire, and add 7 
pounds molasses that has been made quite hot. Heat, 
with frequent stirring, for half an hour. The moulds 
should be clean and greased. Pour into moulds after it 
has cooled a little, and allow to stand eight or ten hours 
in winter, longer in summer. 

(6086) W. C. C. writes : Will you kindly 

decide the following dispute ? A states that a bullet fired 
from a rifle straight into the air will reach on its return 
the point of departure with the same velocity with which 
it left the muzzle of the gun. B says that possibly this is 
true in theory, but not in practice, else why will a bullet 
on being fired from a gun pass through resisting bodies 
which it cannot penetrate if dropped from a height equal 
to that attained by the missile when discharged from 
the gun ? A. The theory of the vertical projection of a 
bullet and its final velocity is derived from the unim- 
peded speed due to a vacuum and gravity. In practice 
the resistance of the air impedes the velocity of the bul- 
let in both its upward and downward flight, the return 
impact being much less than the muzzle impact. 

(6087) F. H. F. asks : 1. What is the 

rule for determining the number of watts necessary to 
produce an arc light of given candle power ? I under- 
stand that experts at the World's Fair decided on 450 
watts for a 2,000 candle power light, 300 watts for a 1,200 
candle power light; now, how can I determine the watts 
for a 1,500 candle power or a l,000candle power light ? A. 
The rule is partly conventional, and is based on experi- 
ment. There is no rule. You can approximate by in- 
tercalation. 2. What is the relation between candle 
power and watts in arc lights ? A. There is no fixed re- 
lation that can be stated. You can deduce an approxi- 
mation from the above. 3. What book will explain the 
matter in detail ? A. See Supplement, Nos. 694. 695, 
696, for general articles on the subject; price 10 cents 
each by mail. 

(6U88) R. C. F. asks : 1. Will you give 

me a formula for preventing Ilotype prints from curling 
up when I do not desire to mount them ? A. After 
washing, dry off the water with blotters, then place the 
prints in pairs face to face between sheets of straw- 
board or cardboard, six pairs between each board, and 
put a weight on top. Let them stand for three or four 
hours or until dry. Each unmount d print will then re- 
main flat. 2. How can I keep film negatives from 
curling up after development ? A. After tlie negatives 
are washed immerse the films for five minutes in a solu- 
tion of water 1 oz., glycerine 2 minims. When dry, keep 
under pressure ae advised for Ilo print. 

(6089) J. Mc(t. asks : 1. Can a copper 

vessel be used as a generator in the manufacture of hydro- 
gen gas, oris a vessel made of sheet or boiler iron lined 
with lead preferable, and what should be the thickness 
of metal to be used in either case ? A. By all means use 
a lead-lined vessel. Burn the joints together — do not 
solder. No particular thickness is required. 3. Which 
is the better and more economical method of generating 
hydrogen, that by sulphuric acid and iron filings in 
water or by blowing steam through heated coal ? A. By 
the action of steam on coal you produce a quantity of 
carbon monoxide gas with the hydrogen. By using hot 
iron borings in place of coal, the steam process will give 
reasonably pure hydrogen. On the large scale this 
method is cheaper than the acid generation, 3. Give 
names of works on subject of generating hydrogen gas 
for aeronautical purposes, with prices of same. A. See 
Supplement, Nos. 828, 849. 

(6090) S. H. Co. write : Parties here 

wish to procure a magnet that metal buried underground 
will attract. One which will locate gold or silver. They 
claim there is such an instrument called **the hidden 
treasure seeker." Is there such an instrument manufac- 
tured, and if so, can you tell us where one can be pro- 
cured ? A. No such thing exists. [It ie surprising that 
any one should expect to be able to buy apparatus of 
thii description. If there are $10,000,000,000 worth of 
treasure hidden in the earth, what would be the value of 
an instrument that would indicate its whereabouts ? And 
who, owning an instrument of this kind, would part with 
it for any consideration whatever ? The fact of offering 
for sale an instrument purporting to be an operative in- 
strument for this purpose is prima facie evidence of 
fraud or dense ignorance. The shovel and pick, the 
hammer and drill, are the only treasure-seeking instru- 
ments of any value. Ore finders, divining rods, and de- 
vices of that class are delusions.— Eds.] 

(6091) J. M. W., CaK, writes: Would 

you kindly let me know if the following is correct ? In 
the Encyclopedia Britannica (Americanized edition, Bel- 
ford-Clarke, publishers, Chicago, 1890) it states under the 



heading of " weights and measures " that the United 
States inch=l'000O49 British inches ? I always thought 
they were identical, and that Whitworth's standard in 
measuring was the same in both countries. Again, in an 
English work 1 see the grain apothecaries' weight= 
1'0978 grains avoirdupois, in other words, 10 grainsapoth. 
—nearly 11 grains avoir. ; in the above encyclopedia there 
is no difference given. Is there any difference ? Incom- 
ing across such discrepancies as the above, it makes one 
ardently hope that something will soon be done toward 
bringing about a " universal standard system of weights 
and measures." Would you mind also stating the differ- 
ence between the English and American pint, quart, peck, 
and bushel? A. The difference in length of standard 
measures as stated is correct. Brown & Sharp Manu- 
facturing Co. use the American standard. The grain has 
but one value, 7,000 to one pound avoirdupois or troy, in 
England. In the United States 7,000 to one pound avoir- 
dupois and 5,760 to one pound troy and apothecaries' 
weight. The American standard measure of the gallon 
is 231 cubic inches. The^British standard gallon is 277*274 
cubic inches. The United States standard bushel is 
2150*42 cubic inches. The imperial or British bushel is 
2218 192 cubic inches. Divisional measures in proportion. 
The metric system is intended to equalize international 
weights and measures. 

(6093) G. E. K. says : Would you please 
give the formula and instructions for mixing same for 
making Portland cement walks, drives, floors, etc.? I 
notice some are of a fine cam and others of a coarse 
nature. Also of different colors. Please explain this 
feature. A. English Portland cement is generally pre- 
ferred. Procure a sharp, light-colored sand, and wash 
it free from all particles of soft earth or soil; also some 
stone chips, gravel, and large stone. Excavate the side- 
walk about 18 inches deep, and fill in the large stone to 
within 6 inches of the surface; prepare a concrete made 
of the cement 1 part, stone chips and gravel about 6 parts, 
and bed it in upon the stone bottom to within 2 inches of 
the surface; then prepare a concrete of the cement 1 
part and fine sand 2 parts, and lay it in up to the svir- 
face, floating the surface with the cement at pleasure. 
Finish by lining off into very regular blocks. A more 
economical sidewalk can be made by omitting the stone 
bed, but it will require a good hard soil to lay it on, and 
then will not be so sure of being permanent. See also 
Supplement, No. 539. Sometimes finely broken stone 
is used in place of sand. The color can be varied by the 
use oxide of iron, such as is used for metallic paint. 

(6093) F. L. M. says : How should 

whitewash be prepared to secure best permanent results 
on cellar walls ? Painters affect entire ignorance in the 
matter, and the information is difficult to obtain. A. 
The following coating for rough brick walls is used by 
the United States government for painting lighthouses, 
and it effectually prevents moisture from striking 
through : Take of fresh Rosendale cement, 3 parts, and 
of clean, fine sand, 1 part; mix with fresh water thor- 
oughly. This gives a gray or granite color, dark or light, 
according to the color of the cement. If brick color is 
desired, add enough Venetian red to the mixture to pro- 
duce the colcw. If a very light color is desired, lime may 
be used with the cement and sand. Care must be taken 
to have all the ingredients well mixed together. In ap- 
plying the wash, the wall must be wet with clean fresh 
water, then follow immediately with the cement wash. 
This prevents the bricks from absorbing the water from 
the wash too rapidly, and gives time for the cement to 
set. The wash must be well stirred during the applica- 
tion. The mixture is to be made as thick as can be ap- 
plied conveniently with a whitewash brush. It is ad- 
mirably suited for brickwork, fences, etc., but it cannot 
be used to advantage over paint or whitewash. 

(6094) E. E. D. asks: I have four 1-3 

inch horseshoe magnets. How can I recharge them ? A. 
By touching the poles to the poles of an active dynamo 
and removing it slowly in the line of the armature axis 
you can recharge a magnet. Be careful to touch the 
right poles, i. e., north pole of magnet to south pole of 
field and vice versa. 2. How can I make a magneto ex- 
ploder with these magnets ? A. See our Supplement, 
Nos. 161 and 315. 3. How can I make anatomizing pe- 
troleum burner ? A. See Supplement, No. 569. 

(6095) F. R. H. says : Can you tell me 

through the Notes and Queries column of your paper how 
carbon paper is prepared ? A. Melt 10 parts lard, 1 part 
of beeswax, and mix with a sufficient quantity of fine 
lampblack. Saturate unglazed paper with this, remove 
excess and press. 

(6096) W. T. says : Would you please 
give me a formula for a cement that I can cement brass 
ornaments to glass so they will stick tight? A. A cement 
for such purposes as fixing metal letters to glass windows 
consists of copal varnish 15 parts, drying oil 5 parts, tur- 
pentine 3 parts, oil of turpentine 2 parts, liquefied marine 
glue 5 parts. Melt in a water bath, and add 10 parts dry 
slaked lime. 

(6097) W. T. writes : I have built the 
8 light dynamo contained in Supplement, No. 600, and 
must say it is a dandy. Have not had the least trouble with 
it. I made all connections and started it without any 
batteries, and it lit three 52 volt 16 candle power lamps 
at once. I have also made the hand power dynamo, and 
had no trouble with it. Is there a Supplement treating 

I on volt or ampere meters ? If so, what numbers ? A. 
Ammeters, Supplement, Nos. 440, 603, 618, 628, 734; 
voltmeters, Supplement, Nos. 353, 552, 556, 668, 734, 
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Acid by means of heated gases, apparatus fo- 
concentrating sulphuric. J. L. Kessler 

Advertising apparatus, A. Berliner 

Alarm. See Burglar alarm. 

Amalgamating machine, gold. P. E. Gaflll'On 

Amalgamator, 6. Delage 

Ammeter, E. R. Knowles 

Animal trap, Roberts & Owen 

Annunciator, T. J. Thompson 

Annunciator, electrical, F. W. Ross 

Apparatus for supporting children, J. Kraut 

Armature for dynamo-electric machines, H. F. 
T. Erben 

Autographic register, H. C. Biette 

Axle box, T. C. Van Wyck 

Axle, sulky plow, W. B. Morris 

Bails, machine for forming wire, H. S. Reynolds.. 

Baling press, A. B. Anderson 

Baling press, H. R. Jernigan 

Ball. See Tenpin ball. Time ball. 

Band cutter, W. J. Hopper 

Barrel head, W. C. Blundell 

Basket, fruit, C. Van Der Zee 

Battery. See Womb battery. 

Bed, folding, J. P. Hayes 

Bel], non-winding door, W. A. Barnes 

Bicycle. E. D. King 

Bicycle, C. R. Mayne 

Bicycle, aquatic, J. E. Ronk 

Bicycle attachment, M. E. Blood 

Billiard counter, W. S. Hannaf ord 

Block. See Electrotype block. 

Boat, C. C. Heimbaugh 

Boiler. See Steam boiler. Water tube boiler. 

Boiler in vertical sections, J. J. Hogan 

Boiler steam dome, J. J. Hogan 

Bolt clippers, H. K. Porter 

Bolt head and nut finishing machine, C. E.Rob- 
erts 

Book or paper hanger. S. F. Milliron 

Bottles, etc., antiflUing device for. Reed & Stoops 

Bottles, jars, etc., device for closing, A. Lascb 

Box. See Axle box. Display box. Electric 
switch box. Fuse box. 

Box blocking machine, J. Handele 

Braiding machine, J. Drnek 

Brake. See Car brake. Sulky brake. Wagon 
brake. 

Brake shoe, C. T. Schoen 

Brick, tiles, etc., making enameled, A. M. Strus- 
holm 

Broom heads, means for attaching handles to, S. 
Green 

Brusb, horse, H. L. Barney 

Buckle, suspender, D. L. Durand 

Burglar alarm, N. Hamlet 

Burner. See Oil burner. Vapor burner. 

Butter extractor, centrifugal, A. Ponten 

Butter mould, F. W. Eggeling 

Button, J. V. Pilcher 

Button, C. Radclitfe 

Button drilling machine. G. Carlyle 

Button machine, G. Carlyle ; 

Button parts, mechanism for assembling, I. G. 
Piatt 

Camera. T. M. Clark 

Can. See Oil can. 

Can for paint, putty, lard, etc^ M. A. Marzynski. . 

Car brake, C. W. Carter 

Car brake, J. Mayer 

Car chair, reversible, P. Little 

Carcouphng.G. VV. Barfleld 

Car coupling, D. Boyer 

Car coupling. E. D. Bronner 

('ar coupling, G. Ker 

Car coupling, C. A. Tower 

Car fender, railway, J. E. McBride 

Car, freight, McClimont & Marron 

Car roof, C. M. Jennings 

Car seat, P. Little 

Cars, lumber jack for railway, C. D. Clarke 

Case. See Collar and ciiff case. Packing or hold- 
ing case. 

Cash register and indicator, W. Lang 

Cellulose, plaStlC.CUiupowiid af , C ir. Cross et al 

Chain, drive, J. Appleby 

Chair. See Car chair. Dental chair. 

Chalking device, line, S. R. Miller 

Checkrein support. J. Carter 

('herry stoner. J. W. Brown. Jr 

Chopper. See Cotton chopper. 

Chuck, engraver's, H. Gruner 

Chuck, engraver's, F. Mink 

Chute, coal, J. Scully 

Cigar bunching machine, F. J. Hagen 

Cigar package, S. Philipson 

Cigarette wrapper holder, J. R. Hernandez 

Cleat. J. C. Steelman. - 

Clock case, E. P. Baird 

Clock, electric alarm, J. S. Whitehead 

Clod crusher and pulverizer. Nelson & Neilsen 

Cloth cutting machine, N. Rubenstein . ' 

Clothes pin, T. J. Gordon 

Clu ten, M. Campbell 

Clutch, T. J . Thorp 

(^oin-controlled mechanism, H. A. Manley .... 

Collar and culf case, traveler's combined, L. D. 

Dozier (r) '. 

Collar or cuff, R. M. Hunter 

Collars, device for shaping lolds of linen, A. C. 

Vail 

Concentrator, A. H. Rapp 

Cooler, W. Linter 

Com.stalk shocking mechanism, J. W. ogle 

Cotton chopper, G. W. Murray , 

Cotton opener and stoppnig mechanism therefor, 

Richardson & Fidler 

Coupling. See Car coupling. Flagstaflf coupling. 

Hose coupling. Pipe coupling. Thill coup- 
ling. 
Crusher. See Clod crusher. 

Curling iron, c. F. Snyder 520,903, 

Current motor, alternating, O. Offrell 

Current motor, multiphase, Ij. Bell 

Current motors, method of and means for start- 
ing alternating, L. Bell 

Currents, economizing the energy of alternating, 

C. F. Scott 

Cuspidor.invalid's, J. S. Ross 

Cutter. See Band cutter. 

Decorticating ramie, etc., machine for, P. A. 

Favier 

Dental chair, A. W. Browne 620.947. 

Dental engine, R. G. Stanbrough 

Dental engines, electric motor for, W. A. Crow- 

dus 

Digger. See Potato digger. 

Direct-acting engine, P. Chouteau 

Dish cleaner, C. Palmleaf 

Display box, N. Schroder 

Displaying chains, tray for, W. Stiefelhagen 

Door fastener, G. F. McCombs 

Dough cutting machine, B. Dewerth 

Drill. See Grain drill. 

Dry kiln for pottery, J. C. Titus 

Dust pan, J. Reoiker 

Dye, substantive bl ue, Bernthsen & Julius 

Dye, substantive violet, Bernthsen & Julius 

Ear protector. C. Jung 

Eaves trough, T. C. Keller 

Electric circuit regulator, H. F. Waite 

Electric circuits, stand for controlling, Knowles 

& Park ! 

Electric elevator, W. D. Lutz 

Electric machine, dynamo, A. B. Herrick 

Electric machines, system of circuit control for, 

C. E. Davis 

Electric machinery, dynamo, C. Sellers 

Electric meter, W. B. Reed 

Electric meter, E. Thomson ." 

Electric motor, A. Hinman 

Electric motor controller, Hopkins & Stebblns. . . . 
Electric power statioiis, means for preventing 

arcing in, E. Thomson... 

Electric reciprocating motor, E. Thomson 

Electric subway, J.. I. E. Philips 

Electric switch box, R. R. Knowles 

Electric wire connection, J . Y. De Mott 

Electrical distribution by alternating currents, 

system of, C. F. Scott 

Electrical distribution, system of, B. G. Lamme 

Electrotype block, W.T. Barnura 

Elevator. See Electric elevator. 

Elevator, R. W. Hare 

Elevator door operating device, H. Kowntree 



520,994 
521,009 

520,847 
521,145 
520,963 
520,804 
621.144 
521,046 
620.929 

620,773 
521,081 
520,907 
620,934 
620.8B4 
620.?E2 
521,118 

521,116 

621,097 
520,814 

520,779 
620,980 
520,826 
620,796 
520,899 
621,132 
520,987 

520,823 

520,886 
620,883 
620,896 

521,002 
620,866 
520.831 
620364 



,521,025 
621,019 



620,868 

520,984 
521,078 
521,084 
621,024 

521.043 
520.917 
521,042 
520,89r 
520,914 
520,913 

590,999 
520,960 

521,033 
620,821 
621,034 
621,120 
521,094 
520,842 
620,766 
520,928 
521.092 
520,867 
521,036 
621,087 
621,121 
521,100 



520.853 

621'.W( 

520.998 
621,015 
521,011 

520,778 
520,797 
521,062 
620,881 
521,041 
521,02t; 
521.066 
520.97.9 
621,006 
520,7!1!> 
521,008 
520,957 
520,949 
621,069 
520,931 

11,421 

520,826 



621,061 
520,939 
521,119 
521,088 
520,888 

620,832 



520,904 
520,800 
620.763 

620,764 

620,970 
620,967 



520,948 
620,867 

521,138 

520.915 
520,829 
521,050 
520,943 
521,037 
521,140 

520,869 
521,044 
521.095 
521.096 
52(1,785 
520.993 
620,908 

52Q.78S 
520,791 
520,781 

520,822 
620.940 
521,089 
520,811 
520,782 
620,784 

520,809 
520,810 
521,125 
620,852 
521,013 

521,051 
520,965 
520,981 

621,086 
520,833 
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Elevator safety device, G. E. Dow 520,844 

End gate rods, die for makins wagon. Smith & 

Price 520,837 

Engine. See Dental engine. Direct-acting en- 
gine. Locomotive engine. 

Excavating machine. R. Dalton 520,916 

Explosive and making same, W. Evelyn-Liardet.. 521,020 
Extractor. See Butter extractor. 

Fan. ventilating, H. Hobba 521.114 

Pare register. Boyd & (iurding 520,912 

Faucet, can, G. W. Banker f20,840 

Fence post, Groa & Thomas 521,110 

Fender. See Car fender. 

Fertilizer distributer, G. W. Murray 520,889 

Fish trap, \V. Seaton 521,053 

Flagstaff coupling, Wettstein & Rodmann 52i,063 

Fruit carrier, T. S. Fitch 521,141 

Frying frame, culinary, C. G. Foland 520,84f> 

Furnace, See Glass melting furnace. 

Furnace, self-feeding smokeless, G. Gulickson.. . . 520,986 

Fuse box, A. Ekstrom 520,772 

Fuse, safety percussion. H. C. Seddon 521,129 

Gauge. See Shingle ^auge. 

Gas lighting and extinguishing apparatus, awto- 

matic, N. H. & A. B.Shaw 520,836 

Gear, elastic, C. A. Lieb 520.791 

Gear finishi ng machi ne, J. L. Kunz 520.995 

Gearing, mu Itiple. VV.H. Bright 521,133 

Generator. See Steam generator. 

Gin saw filing machine, H. S. Mudford 520,966 

Glass melting furnace. M. Seiberling 520.835 

Glass working apparatus, Burnett & Doane 520,767 

Grain drill. A. Carpenter 520^43 

Guns, shifting mechanism for cocking arms of 

breakdown, F. A. HoUenbeck 520.959 

Guns, trigger for double-barreled, W. Fleming. ... 521.021 

Hb crimping iron, R. Nicol, Jr 520,859 

Hanger. See Book or paper hanger. 

Harp,Gery& Dolge 5^,109 

Harvester, corn, Tenney & Harrison 521,058 

Harvesting machine, corn, C. K. Conner 521.101 

Hatchwav, automatic, J. M. Elder 521,107 

Hay stacker. H. L. Short 520,808 

Heat regulator, J. F. McElroy 520.893 

Heating apparatus, E. E. Ashley 520,911 

Heating apparatus, electric, G. D. Burton 521,099 

Heating apparatus, steam, E. Watts 521,093 

Heating system for cars, etc., J. W. Beach 521,008 

Heel breast finisher, Churchill & Baxter 520.768 

Hoisting and conveying apparatus, T. S. Miller. . . 521,035 

HosecoupUng, J. M. Cox 520,952 

Hub, antifriction wheel, E. F. Moore 520,933 

Hydrocarbon motor. E. I. Nichols 520,858 

Ice cream freezer, J. B. Butler 521,013 

Indicator. See Length intUcator. 

Ingot charging apparatus, T. R., Sr., & W. H. 

Morgan 520,798 

Ingot mould, J. lUingworth. 520,923 

Insulator, feed wire, ('. A.. Lieb 520,855 

Insulator, section, Nicholb & Lincoin 521,124 

Iron. See Curling iron. Hair crimping iron. 
Joint. See Pipe joint- 
Key instruments, sound recording and reproduc- 
ing attachment for, C. W. Nystrom 520,894 

Kiln. See Dry kiln. 

Knitting machine, L. N. D. Williams 521,066 

Knitting machine, W. H. feller 521,069 

Knittins^ machines, self-acting fashioning device 

for circular, Breaithwaite & Hepwortn 521,098 

Lamp, electric arc, L. E. Howard 520,991 

Lamp, electric arc, Marks & Ransom 520.996 

Lamp, incandescent, D. ('. Voss 521.131 

Lamp or lantern, L. W. Schefers 520,866 

Lamp supports, expansible ring for, L. J. Atwood 521,073 

Latch, gate. G. Rohrbach 521,045 

Lathes, adjustable stop for taper turning, J. 

Flather 520,918 

Leather skiving machine. J. Barker 521,077 

Leather skiving machine, J. R. gcott 521,090 

Leather stripping machine, M. J. Ryan 521.048 

Ledger plate, P. C. Shipley 520,807 

Length indicator for fabrics. Woods & Bamett... 520,946 

Lever controlling device, A. H. Johnson 520.926 

Lightning arrester, J. W. Gibboney 520,776 

Liquid separator, centrifugal, D. J. Davis 521,104 

Locks, electroprotectlve system for. M. Martin... 520,795 

Locomotive, electric, W. H. Knight 520,787 

Locomotive engine. C. A. Ball 520,839 

Match makmg machine. H. A. & W. B. La Chicotte 521,029 

Match, safety, W. Barnhurst 521,079 

Mechanical movement, R. Miehle 520,828 

Metal coiling apparatus, Stevenson, Jr., & John- 
son 520,942 

Meter. See Electric meter. 

Milling and fulling machine, B. Preston 521,126 

Mould. See Butter mould. Ingot mould. 
Motor. See Current motor. Electric motor. 
Electric reciprocating motor. Hydrocarbon 
motor. 

Movement, reversible traversing. L. Koss 520,827 

Musical instrument keyboard. E. A. Edgren 520.982 

Numbering machine, J. H. Reinhardt 521,000, 521,001 

Numbering machine, F. Sanders .520,968, 520,969 

Numbering machine, F. W. Wicht 520,976 

Nut, bolt, Redlinger & Morgan 520,802 

Oil burner, J. M. Merritt r 52n.ofl7 

Oil can. C.W. Hart 521,113 

on can, W.C. wmfield 520,871 

Organ combination stop action, pipe, R, W. Jack- 
son 520,925 

Organ, pipe, R. W. Jackson 520,924 

Overshoe retainer, F. T. Guiher 520,985 

Packing and gland, metallic piston rod, C, H. En- 
sign 520,954 

Packing or holding case, J. Crocker 521.102 

Paddlewheel mechanism for propelling boats, J. 

C. Thomas 520,944 

Paper bags, making, E. E. Claussen 520,951 

Paper boxes, making, A. C. Lutz 521,031 

Paper folding machine. A. Bradley 521,083 

Paper machines, wire gauze for, P. Tourasse 520,906 

Paper roll tension device, W. Black 520,874 

Pencil sharpener, grinder, protector, and eraser, 

combination. R. B. Chambers 521,016 

Pendulum escapement, C. E. Buckbee 521,012 

Photographic camera shutter. A. G. Tisdell 520,972 

Photographs, method of and lens for making, H. 

Vander Weyde 521,064 

Piano action. J. Herrburger — 520,989 

Picture exhibitor, J. E. Eklund 520,953 

Pipe coupling, W. Martin 521,122 

Pipe joint, N. W. Condict 521,017 

Pipe lengths, fitting for connecting, G. W. Har- 
rington 520.988 

Pipe or nut wrench, C. Van De Water 521,130 

Pipes, machine for forming corrugated elbow, 

Winfield & McNutt 520,870 

Placket fastener for garment skirts, J. Adrian- 
son 520.761 

Planter. G . W. Murray 520,887, 520,890 

Planter and fertilizer distributer, combined cot- 
ton seed. G.W.Murray 520,891 

Planter, check row corn, J. W. Parker 520,862 

Planter, combined cotton and corn, G. Wittich... 520,872 

Plaster, wall, A. Hobbs 520,783 

Plastic material for replacing wood, metal, stone. 

etc., L. P. Hemmer 520,824 

Plow. C. Marsh 521,a32 

Plow and subsoiler, undercut, H. B. Martin 520,932 

Plow attachment. O.T. Jensen 52141'' 

Plow or cultivator, H. Forman 521.022 

Plow, wheel, J. W. Swickard 520,905 

Post. See Fence post. 

Postal card, return, J.G. Wallace 520,816 

Potato digger, A. Smethurst 520.902 

Potato digger, N. Sturdy 521.057 

Power transmitting mechanism, D.C. Prazeur 521,108 

Preserving articles or structures, E. M. Caffall — 520,819 
Press. See Baling press. 

Printing attachment, bicycle, E. Redmond 520,803 

Propelling mechanism for canal boats, H. W. 

Hildebrand 521,146 

Pulleys, compound for covering belt. A. L. & W. 

J. Huston 520,992 

Pulleys, shafts, etc.. slip collar for, C. W. Shartle. 521,055 

Pulp engine roll bar, J. H. Home 520,960 

Pulverizing mill roll, E.C. Griffin 520,958 

Punch, W. Hill 520.990 

Punching machine, eyelet hole, H. Wright 521,068 

Pyrometer, E. Brown 520,875 

Radiator, heat, L>angler& Ruppel.... 521,139 

Rail cambering apparatus, H. C. Ryding 520,865 

Rail or bar bender, M. H. Brown 520,876 

Railway frog. H. O'Shea 520,861 

Railway overhead switch, electric. Smith & Cla- 

baugh 520.971 

Railway rail chair, H. O'Shea 520,860 

Railway rail or tie distributer, C. C.Gates 521,023 

Railway signals, pneumatic system of and appa- 
ratus for handling, J. W. Thomas, Jr 520,813 

Railway switch, H. B. Buttel 521,014 

Railway switches, pneumatic svstem of and ap- 
paratus for handling, J. W. Thomas. Jr 520,812 

Railway system, conduit electric, J. B. Brand — 521.010 

Railway track structure, E. Samuel 521,004 

Railways, closed conduit for electric, P. Plodeck. 

Sr 520,938 

Railways, convertersystem for electric. Westing- 
house, Jr.. & Scott 520,975 

Razor strops, machine for grooving, IT. Kampfe 

etal 520,851 

Reaper, G. W. Murray 520.892 

Receptacle for small articles, T. D. Ingram 521.116 

Record, multiple, K. Fenn 520,774 

Reel and sprinkler, combination, W. L. Van 

Horn 520,815 

Refrigerating macbiae, J. Levey etal 620,930 



Register. See Autographic register. Cash regis- 
ter. Fare register. 
Regulator. See Electric circuit regulator. Heat 

regulator. 
Roller. See Shade roller. 

Rolling mill edging guide, T. Morrison 520,935 

Scale beam. S. J. Austin 521,074 

Scarf pin safety device, M. Crohn 521,103 

Seal, E. J. Brooks 521,134 to 521,137 

Separator. See Liquid separator. Steam sepa- 
rator. 
Sewing apparatus, carpet stretcher for carpet, F. 

Ames 520,910 

Sewing carpet corners, apparatus for, F. Ames. ... 520,909 
Sewing machine, hemstitch. C. M. Abercrombie.. 520,977 
Sewing machine shuttles, thread copfor, H. A. 

Bates 521,080 

Sewing machine tack pulling attachment. Fowler 

& Warren 520,775 

Sewing machine tension device, G. W. Baker 521,075 

Shade roller, M. E. Reilly 520,863 

Shells for dynamite, apparatus for automatically 

manufacturing, H. P. Hall 520,922 

Shi ngle gauge, B. Hann 521,112 

Showsland, L. J. Haagen 521,111 

Sieve, grain cleaning and separating, C. Closz 530,878 

Sifter, ash, C. Kasper 520.886 

Signal light fixture, W. Carter etai 520,820 

Smoke, arrester, W. P. Shank 521,054 

Snow or ice melting aHJaratus, C. P. Springfels... 520,941 

Snow plow, W. Grunow. Jr 520.777 

Speed gearing. J. H.Pendleton 520,801 

Speed indicator bearing, W. T. Lintner 520,792 

Spinning different colored rovings into thread or 

yarn, apparatus for, J. Lunn 520,793 

Spinning machine snindle, E. J. Fenderson 521,142 

Spraying machine, A. Bryce 520,766 

Stamp groove or recess for shipping cases, C. F. 

Goodwillie 520,921 

Stand. See Show stand. 

Stave jointing machine, J. Anthon 520.873 

Stay traveler, A. K. Evans 520,955 

Steam boiler, R. Joy 520,962 

Steam boiler. T. Murphy 520,936 

Steam boiler. F. H. Treat 520,945 

Steam engine. R, R Davis 521,105 

Steam generator, C. W. Vanderburgh 521,062 

Steam separator for boiler tubes, J. J. Hogan 520,884 

Stopper, M Rubin 521.047 

Stove or furnace, T. Austin 520,978 

Stove, vapor, H. Ruppel 521.128 

Sulky brake, Cla wson & McKerron 520,877 

Suspenders, G. E. Adams 521,071 

Suspenders. J . M. Bohn 521,082 

Switch. See Railway switch. Railway overhead 
sw itch . 

Target and indicator, C. Schiflterdecker 521,049 

Telephone receivers, ear pad for, J. W. Kinni- 

burgh 520,786 

Tenpin ball, C. W. Rodman 520,898 

Thill coupling, F. Schelp, Jr 520.834 

Time ball, W. F. Gardner 520.8?9 

Time check receiver, A. J. Henry 520,848 

Tire setting machine, J. B. West 520,817 

Tire shield, pneumatic, S. M. Schindel 521,005, 521.006 

Tire, wheel, O. Seely 520,901 

Transplanting machine, A. Willner 520,838 

Trap. See Animal trap. Fish trap. 

Tricycle, Leininger& Shreiner 520,790 

Troll ey, E. M . Tousle y 520,973 

Trolley wire support, L. McCarthy 520,937 

Truck, electric motor, J. C. Henry 520,780 

Truck, stove, H.M. Putt 521,127 

Tub, Gwynn, Jr., & Spencer 520,880 

Turntable, J. B. Tinsley 521,060 

Type, method of and machine for justifying, J. 

L. McMillan 521,039 

Typewriter case and table, combined, F. C. Wood 521,067 
Typewriting machines, ribbon reversingmechan- 

ism for, F. P. Stiles 521,091 

Typewriting machines, type cleaning device for, 

C. A. Joerissen 520,850 

Valve, F. W. Hess 521,027 

valve, G Oliver 521,040 

Valve, automatic exhaust, relief, G. De Laval 521,030 

Valve, sluice, W. A. Doble 521,106 

Vapor burner, H. Ruppel 520,805 

Vehicle, J. Johnston 520,961 

Vehicle, Price & Daniels 520,830 

Vehicle runner attachment, wheeled, S. C. Scho- 

field 520,806 

Vehicle, two-wheeJed, J. A. Johnson 520,927 

Velocipede wheel, E. E. Fay 520,845 

Vending machine, coin-actuated, F. B.Cochran.. 520,769 
Ventilating and furnace checkingdevice, Watson 

& Douglas 520,974 

Ventilation, house, J. McCreery 521.038 

Voltmeter, E. R. Knowles 520,789,520,964 

Wagon brake, J. Jacobs 520,849 

Wall finish compound, R. E. Haire 521,143 

Washing machine, J. Beukema et al 520,841 

Washing machine, D. P. Edgar 520,771 

Watch bow fastener, D. H. Abney 521,070 

Water closets, automatic puU for, E. D. Andrusa. 521,072 

Water tube boilpr. J. j. Hosan 520,882 

, Waier wneel governor, electrical, C. S. English. .. 521,085 

Wheelbarrow, M. V. Garver 520,919 

Wheelbarrow tray, M. V. Garver 520,920 

Whiffletree, J. C. H. Hobbs 521,028 

Windlass, grain shovel, J. H. Finley 520,956 

Wire stripper. J. J. Bettinger 520,818 

Womb battery, J. C. Petit 520,895 

Wrench. See Pipe or nut wrench. 

Wrench, A. Bareis 521,076 

Wrench, A. McCallum 521,123 



DESIGNS. 

Box. fancy, E. Jansen 

Brushes, etc., back of, G. W. Shiebler 

Clasp for garment supporters, E. D. Candee. 

Door, screen, E. M. Kemp 

Fire screen, J. A. L. Gist 

Lamp stand, W. S. Grey 

Monument, W. H. Perry _ . 

Rack. C. C. Wientge 23.333 

Radiator, J. F. McElroy 23,339 

Scale beam, letter, J. E. Withrow 23,335 

Screw, W. E. Quimby 23,336 

Silversmith 's stock, G. L. Crowell, Jr 23,327, 23,328 

Slab support, J. Totham 23.334 

Spoon, fork, or similar article, S. Smith 23,326 

Trimming, C.E.Hertlein 23.325 

Woven fabric; W.T, Smith 23,324 



23,331 

23,332 

. 23.338 

. 23,337 

, 23.329 

23,340 



TRADE MARKS. 

Antiseptic surgeons' dressing, Johnson & Johnson 24,831 
Axles, vehicle, Cleveland Axle Manufacturing 

Company 24,836 

Belt stud or fastener, Binz & Linderman 24,835 

Boilers, compound to remove and prevent scale 

on,R.Puhlman 24,825 

Cloth or canvas biicked leather, F. H. Atwood 24,815 

Cotton dress goods and shirtings, Cone Export and 

Commission Company 24,812, 24,813 

Crackers and biscuits, American Biscuit and 

Manufacturing Company 24,818 

Cure for the heaves in horses, P. Schuelk 24,834 

Hats and caps, men's, J. Marshall 24,808, 24.809 

Hosiery and underwear, Lowell Hosiery Company 24,806 
Lard compound, Anglo-American Provision Com- 
pany 34,820 

Medicinal strengthening plaster, Johnson & John- 
son 24.830 

Medicine for corns and bunions, C. H. Van Wie. ... 24,832 

Medicine, stomachic and carminative, E. Dort 24,827 

Milk, condensed and plain, evaporated cream, but- 
ter, and cheese, New Vork Condensed Milk 

Company 24,819 

Paint or preparation for the cure of corns, warts, 

and similar growths, H. S. Moore 24,833 

Paper, wrapping, writing, printing, and toilet, 

Stone & Forsyth 24,822 

Paper, writing, Crane & Company 24,821 

Pills, liver. Francis Medicine Company 24,829 

Preparations for the skin, M. Meyberg 24,823 

Preparations, including soap, certain named toilet. 

Vail Brothers 24,824 

Remedies for diseases of the stomach, I. Sehoultz 24,828 

Remedy, certain named, C. T. Sing 24.826 

Ribbons, piece goods, cloths, and stufls made of 

silk, A. & S. Bluraenthal 24,811 

Sheetings, shirtings, muslins, drillings, and den- 
ims, Smith, Hogg & Gardner 24,814 

Shirts, men's. March Brothers, Pierce & Company 24.810 

Suspenders. Scientific Suspender Company 24,80'i' 

Tea, Beling & Tissera 24,816, 24,817 
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ORDINARY RATES. 

Inside Pagre* each iiiHerCion - - 75 cents a line 
ItiLck PiLge* each insertion - - - - $1.00 a line 

lit^~ For some classes of Advertisements^ Svecial and 
Higher rates are required. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
meni, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning 10 appear in the following week's issue. 



Patent Foot Power Machinery, 

Complete Outfits. 

Wood or Metal workers without steam 
power can successfully compete with 
the large shops, by using our New 
LAKOIl !SAVI\<i .>lachineiy, 
latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 
Seneca Falls Mfg. Co. 

695 Water Street, Seneca Pails N. Y. 




LATHES, g^af""^-"^"-' 



Drills, Machine Shop 
Oot Lathes, Tools and Supplies. 
Catalogue Free. SEBASTIAN LATHE CO., 

120 CULVERT St., Cincinnati,©. 



INSTRUCTION^^MiilL 

In Architecture. 

Architectural Drawing. 

Plumbing, Heating and Ventilation, 

Bridge Engineering, 

Railroad Engineering, 

Surveying and Mapping, 

Mechanics, 

Mechanical Drawing, 

Mining, 

English Branches, and 

ELECTRICITY. 

Diplomas awarded. To begin students need only 
know how to read and write. Send for FREE Circular 
of information stating the subject you think of studying 
to The Cori'e!»pondenee school of IVleehaiiics 
and Industrial K^cieiices, Scrantoii, Pa. 

400 0STUDEN TSi 

Study Electricity at Home 

by our correspondence method, with E bee Apparatus. 
Terms low. Cat. free. Scientific Machinist, Clevel'd.O. 



, JPECIALTIES & NOVELTIES-PATENTED 
I ARTICLES-SMALL OR riNE MACHINERY. 
TENA^T-aUt^^ OTTO KONIGSLOW _ 



audw 



wmi 



ua«aa«UMM 



lOE-HOUSK AND COLD ROOM.— BY 

R G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, No. ,>.<►, Price 10 cents. To be had at this 
oflSce and from all newsdealers. 




DoYoorOwnPrinting 



Card Press, $3. Circular size ^8. 
Small Newspaper Press, )$4'l. 
All easy, printed rules. Money maker 
and saver. Stamp for catalogue, presses, 
type, paper, etc., to factory. 
KELSEY & CO., MEKIDEN, CONN. 



DIPVPI CC Before You Buy n Wheel, 
DlwIuLCOi Send stamp for our Bate ain List of 
High Grade Second-bands. Good wheels, ftO to $75. 

EISENBRANOT CVCI.E CO., 
315 E- Baltimore St.. Baltimore, Md. 




DIETZ RUBY LAMP 



FOR DARK ROOM USE. 

New construction. Don't leak light. No 
smoke. 1}^ x 3 x 0^ in. Sold by dealers or 
sent, postpaid, for 75 cents. Circular free. 
K. E. DIETZ CO., 77 Laight St.. New York, 



FprtillJPr^ ^^ ^ unprofitable, 

Unless they contain sufficient Potash. 

Complete fertilizers should contain at least 6 per cent, 
of Potash. 

E'ertilizers for Potatoes, Tobacco, Fruits and Vegeta- 
bles should contain from 10 to 15 per cent, of Potash. 
To obtain best results use fertilizers containing enough 
Potash or apply Potash salts, such as Muriate of Pot- 
ash, Sulphateof Potash andKainit, Instructive pamph- 
lets and information free. Address, 
German Kali Works, Bennett Bldg., N. Y. City. 

Ml PlflCHlHEHYl*'.. 

All kinds of WellTooU. A fortune for 
the driller Boring WtiHs or Prospecting 
^Jk with Adamantine. Can take acore. A 
r^ j^ wonderful discovery of lifting 
■waterbyair. Economicaltwo- 
fcstroke Artesian pumping out- 
fits. i48 page Encyclo- 
^1 pedia 25 cents. 

^ American Well Works, 

^^ Atiroha, III., Chicago, 

I 111., Dallas, Tex. 




ARTESIAN WELLS —BY PROF. E. 

G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in SCIENTIFIC American Sup-J, 
PLEMENT. No. 94.f. Price 10 cents. To be had at thip~ 
oflSce and from all newsdealers. 



Oil Well Supply Co. 

& 92 "WAXBR STKEEX, 
PITT!«BIIBR. PA. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Mineral Tests 
Boilers, Engines, Pipe, Cordage, ' 

Drilling Tools, etc. llla^trafed 
catalogue, price lists, and dis- 
count sheets on request. 





ARB0RUNDUM 



■hardest abrasive known. . emery and 
■Diamond powder substitute. In flour; 

nPOWDERrCRYSTALrWHEELrSL AB & HONE FORM. 

tCARBORUNDUM Co. MONONGAHELA CITr. PA, U.S./I. 



Fine Experimental Machine Work. 

D'Ainoiir 4: Littledale, 204 E. 43d St, New York. 

CONSULTATION T'WVP.'WTO'R .<5 
AND ADVICE TO '■^ \ IdSi XUX&a. 

Experimental work of every deacription. Automatic 

machinery designed and built. tS' Send for circular. 

MALTB? MFG. CO., Brooklyn, N. Y. 



BUY DIRECT AND SAVE DEALER'S 

'\BMniu> y_ 

_ Cbuy our Oxford Boss Bicycle, suit- 
Jable for either sex, made of best mu- 
._ __ ' teriai, strong, substantial, accurately 

adjusted and lully warranted. Write to-diy for our 
large complete catalogue of bicycles, parts, repairs, etc., 
free. O^CF-OItl* lUii^G. CO. 

338 Wabash Avenue, - CHICAGO. ILL. 




m BULL'S'EYE 

^i^ THE NEW KIND OF CAMERA. 

Illustrated in Scientific Amkeioan, March 3lBt, p. 197 
LIGHT PROOF FILM CARTRIDGES. 

NO DARK ROOM REQUIRED. 

Best and Moat Practical Camera in the World regard- 
less of price. Prices. SS to SI 5. 
^^W Send ;for Description^ ^vitli Sample of Work, 
Boston Camera Mfg. Co., 382 Tremont St., Boston. Mass. 



STEVENS PATENT 

SPRING INSIDE CALIPERS 

I^eader, No. 72, 

Price, by mail, postpaid. 

4 inch $0.75 | 5 inch $0.S0 | 6 inch 10.85 

These goods excel, for neatness and fine finish, 
any other make. Ideal and Leader Spring Di- 
viders and Calipers, Ideal Surface Gauges, 
Depth Gauges, and Fine Maehiniata' Tools. 

V^° lUustratM catalogue free to all, 
J, STEVENS ARMS & TOOL CO« 
P. O. Box 280 Chicopee F^ls. Maaa. 




Im aceaRo 



UNION MODEL WORKS, CHICAGO 



Parsons Horological Institute. 

I earn the Watch Trade 

""^^^^ Engraving and Jewelry Work. 

PARSONS, IDE & CO, ^~ Circular free. 

302 Bradley Ave., PEORIA, ILL. 




MATCH * MACHINERY. 

Lateat improved. Complete plants furnished. JOS. C. 
DONNELLY, 1309 Buttonwood Street, Philadelphia, Fa. 



GATES ROCK & ORE BREAKER 

Capacity op to 200 tons per hour. 

Haa produced more bailaat, road 
metal, and broken more ore than 
another Breake a combined. 

Builders of High Grade Mining 
Machinery. King-Darragh Con- 
centrator. Conneraville Blowers, 
send fortlataloguea. 
GATES IRON WORKS, 
.>() C So. V, liiitoii Sr .. C!liicag« 
136 C, Liberty St. N.Y, 237C. I'ranklinSt.. Boaton. Mapa. 




QTCCI DCM manufacturing plant for aale com- 
O I CCL rCn plete; loose tools with preaaea and 
atampa for produci ne5(XlO groaa weekly, by experienced 
workera. This ia a bona fide offer to cloae an eatate. 
Address 2173, SELL, 167 Fleet Street, London, England. 



PeVanNoman Universal Bench Lathe 




A Lathe, Milling Machine, 

Screw Cutter and Universal 

Grinder in one tool. The 

beat tool made for all kinda 

of amall work. Made by 

With am Watch Tool Co. 

SviiiNfifiELTi, Mass. 

B^" Send for Catalogue. 



UVDUnTIQM- My orifiiJialmethod. $1. Suggest- 
nirnUIIOITIi ive Iherapeutlcs, 400 pp., very prac- 
tical, 13.50. Dr. Anderson, Maaonic Tem.. S.A.6, Cfhicago 



A pi-inred copv of tne apeciflcation and drawing of 
any patent in the foregoing list, or any patent in print 
iaaued aince 1863, will be furniahed from thia office for 
25 centa. In ordering please state the name and number 
of the patent deaired, and remit to Munn & Co., 3C1 , 
Broadway, New York. } 

Oanailian patents may now be obtained by the in- 
ventorafor any of the inventiona named in the fore- 

foing list, provided they are simple, at a cost of $40 eaci). 
f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 



IF YOU HAVE ANY SMALL ARTICLES 

I in Brass or Iron that you want manufactured 
in quantities, write to The Jones Bros. Elec- 
tric Co., 28-30-32 West Court St,, Cin'ti, O. 



., A / O.C.White CO. WORCESTER, 

I-*® '9» SEND FOR CIRCULARS. MASS. 



THE LINK- BELT COMPilNIES, 
PHILADELPHIA. NEW TOKK. CHICAGO. 

Originators of the best practice in the use 
of Link-Belting of standard designs. 

Ewart Innk-Belting (31 regular sizes). 

Sprocket Wheels, Kope Transmissions, 
Fibre - Graphite Self - Lubri- 
cant Journal Bearings. 

Machinery for elevating and 
conveying any material. 

Philadelphia addres!§, '•20^20 Hunting; i*ark At. 

The lUost Useful Tool in any 8hop iathe 

RIVETT LATHE 

MADE BT 

'FANEUIL WATCH TOOL CO. 

BKIOIirON, 
BOSTON. MASS., II. S. A. 

Anybody interested, write 

lor particuia rs. 

Tlie MLitjhtm ^ityaiU tu uit Worid's Columbian Exposition, 




FIREPROOF FLOORmG.— DESCRIP- 

tlon of the various systems of fireproof flooriner em- 
ployed in Europe and the United States. With 73 illus- 
trations. Contained in Scientific AM krican Supple- 
ment, No. 947. Price 10 cents. To be had at this 
office and from all newsdealers. 



are often nearly ruined by using a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitable iorgrindins any tool. 

B^* May we send, you our Catalogue, 
which will give you some inJormatUyn ? 
GRAFTON PSTONE COMl'ANV, 
No. 80 River Street, Grafton, Ohio 




ARMSTRONG'S * PIPE ^THREADING 




CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizea 1 to 6 inches. 
Water, Gas, and Steam Fit- 
toit'' Tools, Hinged Pipe Vises, 
J*irie Cutters, stocks and Dies 
UHii crsatlu ocknnivledged to be 
TliK BEST. iW Send for catalog, 
t\i*iiii!!>ti'uni.> Mfg. Co., 

Bi'idgeport, Conn* 



?j:i;woRKSHOP^?^r 

With outfits of Barnes Wood and Metal Working 

«- . FOOT POWER "«Tl f-» 

Machinery you can successfully com- \ i 
pete with Factories that use steam •■ 
power, both in quality and profit on product. 
The only complete line of such machines 
made. Have stood the test twenty years. 
Send for catalogue. Address: 

W. F. & JOHN BARNES CO 
t099 Ruby St.. Rockford, llisJ 
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Foundedby Mathew CareVy ITSo. 

HENRY CAREY BAIRD & CO., 

iNDUSTKiAi. Publishers, Booksellers & Importers 
81U Walnut !^t., Philadelphia, Pa., U. S. A, 

J^^Our new and Revised Catalogue of Practical and 
Scientific Books. 88 paees. 8vo, and our other Cataloguee 
and Circulars, tbe wboie coverine every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



I^ew Books. 



THE AMATEUR TELESOOPIST'S 

HANDBOOK. 

By Frank M. Gihson, Ph.D., LL.B. With frontis- 
piece and 13 figures in the text. Crown 8vo, Linen 
cloth, $1.25. 

Contents.— I. The Telescope: Its Principles and 
Powers. II. Testing the Object Glass, Eyepieces, Tubes. 
III. The Stand, I\'. Accessories of the Telescope. 
V. The Care of the Telescope. VI. The Use of the 
Telescope. VII. Observation, Stars, Nebulse, the Sun 
and Moon. Vlll. Observation— continued, The Planets. 
IX. Prices of Telescopes and their Accessories. Celes- 
tial Objects: Alignment Stars. A Descriptive Cata- 
logue of 468 Celestial Objects. 

CELESTIAL OBJECTS for COMMON 

TELESCOPES. 

By the Rev. T. W. WEBB, MA., Vicar of Hardwick, 
Herefordshire. Fifth Edition, revised and greatly 
enlarged by the Rev. T. E. Espin, M.A. (2 vols.) 
Vol. 1. (Part I. The Instrument and the Observer. 
Part II. The Solar System.) Now ready. With 
Portrait and a Reminiscence of the Author, 2 Plates, 
and numerous Illustrations. Crown Hvo, |1.75. 

OPTICAL PROJECTION. 

A. Treatise on tbe Use of the Lantern in Exhibition 
and Scientific Demonstration. By Lewis Wright, 
author of "Light: a Course of Experimental Optics." 
With 232 Illustrations. 12mo, $2.25. 

" Mr. Wright's book gives all that is, at present, at 
least, necessary for a thorough study of the optical prin- 
ciples upon whidi the construction of the lantern rests. 
. . . The book is very full of useful detail, and is emi- 
nently practicable. . . . Will assuredly be warmly 
welcomed by teachers and lecturers."— JVati#ii, N. Y. 



Longmans, Green, & Co. 

Publishers, 15 East 16th St,, New York. 




OTTO" 

GAS AND GASOLINE 
ENCINES. 

H to 100 h. p. -Can 
be used in cities or 
m country indepen- 
dent of gas works 
or gas machines. 
, No Boiler* 
OVER ;j / No Danger, 

30,000 SOLD. ^~-~J No Engineer. 

OTTO GAS ENGINE WORKS. PHILADELPHIA, 



BUY 
TELEPHONES 

That are erood— not *'eheap things." The differ- 
ence in cost is little. We guarantee our apparatus and 
giiarantee our customers against loss by patent suits. 
Our guarantee and instruments are BOT H GOOD . 
WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, Chicago. 
Largest Manufacturers of Telephones in the United States. 



SAFETY THRUST COLLARS 

\ SOlill) AM) 8PI^7T. , 

iOf character and at price to suit / 
Ithe most critical buyer. Dcalei slil 
Fm shafting will consult their i| 

interests in writing for Price 

List and Discounts. 
THt GouvtiiKEtTR Machine Co., Grouverncur N 






POLAR ELECTIIIC. 



The McGOHNELL 

Germ Priif Filters 

REMOVE MICROBES 

— AND— 

All Kinds of Disea.se Germs. 

Is a Filter and Cooler Combined. 
Tbe ice as it melts is filtered. 

No other gravity filter does this. 

Tie Mcconnell Filter Co, 

BUFFALiO, N. Y. 



EGGS. 



Best and cheapest food known. Warranted 
to double egg production. Get circulars. 
Weuster & Hannltm, Cazenovia, N. Y. 



RIFE'S AUTOMATIC 
HYDRAULIC ENGINE QR RAM 

SUPPLVTNG WATER FOR 

Irrigation, Small Towns, Railroad Tanks, 

Factories, Steam Mills, Dairies, Country 

Residences, Stock Yards, etc. Automatic^ 

Evident, Duroiile, and 

Inexpensive. Send for 

fully illus. catalogue. 

^^~ See illustrated not ice 

in Sci. Am., p. 5, July 5, '90. 

Rlf'e*» llydraiilic Engine 

Mt'e- Oo., lioaiioke* Vu. 




i High Grade only. Warranted. Contract- 
I ors desiring a trustworthy Jack Screw, ad- 
' dress Rumsey & Co., Ltd., Seneca Falls. N. Y. 



EAT BICYCLES 






Without Charge. 

^A.W.GUMP i 
&C0., 

Dayton, 0. 

/will send you a ' 

^^ . listofnewand ' 

' second-hand Bicycles* showing a saving of ( 
1 from $20.00 to $50.00. or for 1 cents they will ( 
I send you a Candy Bicycle Transparency, good ( 
I to eat but better to hang in your window. 




?9 



"The Densmore 

Termed by Users Everywhere 

Responsible dealers desired \ \ \ 5^ W AX \ V £i Xx « 

wherever the Densmore is notyet represented. 

DEN!5l>lORE TYI'EVVIMTER CO., ^02 Broadway, New York. 



ELECTRO MOTOR. SIMPLE. HOW TO 

made. ByG.M. Hopkins.— Description of a small electro 
motor deviled and construc;tefi with a view to assisting 
amateurs to make amotorwnich might be driven with 
advantage by. a current derived fnim a tiattery, and 
which would hiive suthcient. power to operate a foot 
lathe or any machme requiring not over one man power. 
\\ ith 11 figures Contained in bcnwTinr Ameuuan 
SITPPLKMKNT. No. (i41. Price 10 cents. I'o De had at 
this oilice and from all newsdealers. 



KINDS 

l?SI,tV<'fTBLEPHONES' 

electr/cal suppl/es 






Palmer Bros? 

<:A^A^LU5^CPN^■ 



Dietz Safety Mill Lantern. IS!,X'Sf^: 

Burns kerosene. Circular free. Sample (expressage paid) 
for $1.50. R. E. DiKTZ Co., 77 Laight Street, New York. 




Durable — Easily Applied. 

This roofing ia manufactured 
from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex- 
posure to the weather as coal- 
tar roofings do. 

Bt^" Send for Free Samples 
and Circulars to 

^WARREN CHEMICAL 
^ & IVIKG. CO., 

EXPERT MODEITmAKINGT^^S^ 

J. C. Seyl, Prop. Chicago Model Works, Chicago, 111. 179 
E. Madison St. Write for Catalogue of Model Supplies 

dTatImTs s 

and HEAD NOISES relieved by using 
WiNon's C'oiiiiiion SeiiMe Enr Itrniiis 

New scientific invention, entirely diiferent 
in construcLion from all otiier devices. As- 
sist the deaf when all other devices fail, 
and where medical skill has given no relief. 
They are safe, comfortable, and invisible; 
have no wire or string attachment. \\ rite 
for pamphlet. t^" Mention this paper, 

WILSON EAR imUM MFG. CO., 
Dnimia position. LOUISVILLE, KT, 




VOLNEY W. MASON & CO. 

FRICTION PULLEYS, CLUTCHES, M ELEVATORS 



PROVIDENCE, R. I. 




VANDUZEN^irr^PUMP 

THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 

Always in Order, never Clogs nor 
freezes. Every Pump Guaranteed. 

lO SIZES. 

200 to 12000 Gallon! per Hour. 
Cost $7 to$75e>ch. Address 

THEVANDUZEN&TIFTGO,, 

102 to 108 E. Second St.. Cindniuti, 0. 



Deer Park 



Oakland 



On the Crest of the Alleghanies. 

(MAIN LINE B. & 0. R.R.) 
SEASON OPENS JUNE 23, 1894 

Rates, 160, $75 and $90 a month, according to location. 
Address 

GEORGE D. DeSHIELD.^, Manager. 

Cumberland, Md., up to June 10: after that date, either 
Deer Park or Oakland, Garrett County, Md. 



AND FINE GRUY IRON ALSO S 
^ •) CASTINGS FROM SPECIAL , 



lEHlGHAVESAMEHlCAU^. PHILA. 5- 



'►'sKSd-^ 



BELL TELEPHONES 



Receivers, Transmit- 
ters, Bells, Wire, and 
all supplies for complete equipment of Telephone and 
Telegraph lines. Snid t'i,r (U'scriptive, price list, also Tclf- 
(jrapk Manual, and Caialoque FREE. J. II. BUNNELL 
& CO., 76 COKTLANDT STREET, NEW YORK. 




WOODEN TANKS. 

For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

W. E. CAI.DWEI.I- CO., 

217 E. Main Street, Louisville, Ky. 



VALUABLE PATENTS FOR SALE. 

New improved Nickel Soap Vase for Powdered Soap. 
Business successful. Will be generally used. Patented 
in United States and five foreign countries. Tools 
already made. Price moderate. Address 

T. P. STOVVELL, P. O. Box No. U, ROCHESTER, N. T. 



SPECIALLY DESIGNED FOR 
LI&HT BORING SCREW DRIVING &c 




READY SENSITIZED PAPER. 



(GEIiATlXE)" 

Brilliant and Matt Surface. The Peerless will give finer results than can be obtained on any other paper, 
only to be tried to be appreciated. Rapid and brilliant printer. Simple toning bath. Easily worked. 



o 



Messrs. Munn & Co., Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to Obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in the ScientHic Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
¥3 a year. Specimen copies free. 
Address MUNN & CO 



o 



o 



New York, 361 Broadway. 



o 




FASTER THAN SHORTHAND! 

Anderson's Shorthand 
Typewriter prints a ivard 
at one .^troki' ! Price, $25; 
weight, 3 lbs. It is a per- 
fect substitute for steno- 
graphy, and has already 
taken its place In many 
o± the largest establish- 
ments in the country. 
You can learn at home 
without a teacher; no knowledge uf shorthand necessfiry. 
Don't waste your time; begin practice NOW and you 
will be ready for WORK next month. G. K. Anderson, 
Sth Floor, World Laildins, New York City, U. S. A. 

[ Buys our $9 Natural Finish Baby Carriage 

I comjikie wiib plated steel wheels, axle, 

_ raga, and one piece Bteam bent handle. Made ofbestmate- 

rial, finely finiBlied, reliable, ami guaranteed for 3 years. Shipped 

'^T^Sfera* oQlOdajs'trial. FREKJHT PAIDjno money requireilia 

Vj^'^B^aW "'l^*'"'*- ''^■""" in nae- We are the oldest and beatknown 

^^■^5^^j|3 concirn of our kiad, reliable and responsible, Kcference 

"^"A^^^furnisliedatany time. Make and sell nothing but whatwo 

w HTuarantee to be asrepresenled, sold at the lowest factory 

/priced. WRITE TO-DAY for our larec FREE illustrated 

catalnguo Driatf!»tde»ign!i and stjles publiijhed, 

OXFORD MFG. CO., 340 Wabash Ave., Chicago, III. 




,75! 




BICYCLES FAYU£KTS. 
New or 2d hand;lowest prices, larg- 
est stock ; makers & oldest dealers in 
U.S. We sell everywhere. Cata.frec 
/tOUS£. HAZARD & CO, 10 G St., Peoria, Hi. 



THE SIMPLEX TYPEWRITER 

GUARANTEED 

Ito do as KOod work 
|as any hi^h priced 
machine. Special- 
ly adapted for use 
in private corre- 
spondence. Sent 
by mail or express 
prepaid on receipt 

Ot t^.iii. in handaooie 
walnut case, 50c. extra 
Address Simplex Typewriter Co.,"-i() K. 13tb St., New York 




ROSE POLYTECHNIC INSTITUTE 

TERRE HAUTE. IND.— A COLLE(iE OF FNCINEEItlNG. 

Well endowed, well equipped. Courses in Mechanical, 
Electrical, Civil Engineering and Chemistry. Eiten- 
fiivB Machine Shops, Lab oratorio's. Dm wine Kooms, 
library. Expenses low. Address II. T. EDDY. Pres't. 



KLECTKO— MAGNETIC 

TELEPHONES 

Our "PEEKLESB" *».00 Oulfit com- 
prises two Combined TrinismitterBaaid 
Bccoivers, two Electric Call Bells, two 
BiilterieB, 200 ft. Wire, (extra wire loc. 
per lOU ft.) t) Forfielain Insulators, com- 
])leto coniiijctinns and iiistructionB; 
j^ i'ru-o $o.OO by express; sent C. O.D.if 

S-[fxr% H ul 8100 accoinpiinies onler. Everything 
tf||J S m fully (U:a1UM'KKD; Ni)t a single set, 
%— "___^ j" but complete, both ends. Simply per- 
^^^ Oi fcctiou fur ;l11 sbort lines, 1-4 mile and 
COMPLETE imder; Send for ciilalogue for long lines. 
AGK.\'rs wiLuiiJU everywhere. Sa,mple in tarrying case |o.OO, 

R. H . INQERSOLL & BRO.. 65 CORTLANDT ST., N. V. CITY. 




NESS & HEAD NOISES CURED 

bylWISIULE Tubalar CushioDB. Have helped 
more to good 11 r ■ n Ing thao all other devicee 
combined. Whiepers nCHIld. Help ears ae glat«eeB help 
eyes. P. IIIbcox only, HSS-S-B'way, N.Y. Bookofproofs FREE 



DEAF 



Model & Experimental Work, t^f^.' 

Advice and ideas not eharned for. Send for particulars 
UARDAM ifc SON, 98 John Street, New Tork. 




S^HAnD BOnE, SHtLL AND 
^rOcORN MILLSfMP'>»"'y'»"'- 

^ Circular and testimonials Free. 
WII.SOIS BROS., Knston, P«. 



MUSIC AND LONGEVITY.— A PAPER 

by Ephraim Cutter, M.D., in which the author endeavors 
to show that music proloriES or is thoueht to prolonjj 
life; that diseases peculiar to and preventive of long- 
evity are tliose that impede the circulation of air, blood 
and nerve force. That music is physioloeically capsible 
of enlarains the chest and the capillMries and of calming 
and regulating, it not increasing nerve force, and that, 
other things being equal, longevity should belong to 
musical people. Contained in Scientific American 
SITPPLKMKNT, No. 9'-i-4. Pricc 10 cents. I'o be had at 
this office and from all newsdealers. 



FULTON FOUNDRY AND MACHINE WORKS 

21 FURMAN STREET (near Fulton Ferry\ BROOKLYN, N. Y. 

FIIVK MACHINKKY IKON t'ASTINGS 

Tool and Pattern Makinir. (jieneral IHiiclliniHtN. Hie, I're8««. and Interchanireable Wui-k* Plain 

and Ornamental Japanning. 8ewin«£ IHnphine SeedleH(B N W Brand). 
Telephone, Brooklyn 1413. b. B. WILLCOX. 



<^HE IS DEAD 



To bia OWD inlerest, who deal; in Arms and Ammunition or who shoots a Hifle 
Pjstol, or Shot GuQ and has not a copy of IDEAL HMSD BOOK, No. 4. A 
8U pages of solid inform'ation. Just out. (Mention Scipnlific Awerican.) BE 
ALIVE and send for one FREE to all countriea. Send stamns for postage. 
IDEAL M.Fii. CO., Drawer S60, JN ew liaveii, tt.. U. S. A. 



rOPK NS BU LD NG DESIGNS. 



SEND 25 CENTS ( Postal Note or 

silver) for new book of 30 Popular 

ijPlans from "Houses and Cottages." 

bHow to build right and economical. 

D.HOPKINS. Archt. Grand Rapids. Mich. 



DEAFNESS! 

THE CARBOPHONE 

is invisible and absolutely the best of anything yet 
invented, is strictly sci entitle, working on tbe principle of 
the telephone and njicrophone, which reports tbe steps 
of a fly a great distance. This instrument will overcome 
any kind of deafness unless the ear is stopped by catarrh, 
if such is the case, our vaporator cures it permanently. 
CARBOPHONE CO., 1524 Masonic Temple, Chicago, 111. 



^ ^^ Catalogue 

- W.& D. MO GEY. 

BAYONNE CITY. N-J- 




No Rider_ 



can afford to be witnout this brake- 
Comfort, Economy, Safety- all de- 
mand it. Itisautomaticandasquick 
in action as thought itself. Send 
for Descriptive Catalogue. 
BAILEY MFG. CO., 207 S. Canal St., CHICAGO, 



ARAB 



GAS AND GASOLINE ENGINES. 

a TO 100 H. p. 

Noisele.^8 Simnlc l.couomical 

Duritjle 
Guaruitted lowest 

< 1.1 ( onsiiini rioii 
17 ft to i(tml h p 
IT ft dt*l J \I-ic 
1 h p - 10 1( ( n 

liic litht.! 
lb i> — 1 'OUII-c p 

Ai li_lits 
A\eriut ( o t p( r 
h I < n ( IS one 
otnt i(r h( ui Vveiage cost per h p on (6 Gasoline 
onL imt pm( I M lu ui SiYKallDnsCitsolme — W It ( is 
Gisolineiised (Inet t wi'iiout ( ulmetoi VctUiltirike 
h p fsUii int( td \\ oikson in\ f, IS 1 oi clectiu liKlitm^ 
it 18 as an(5iirately governed as any steairi engine at same 
Bpeed. Sold o?g trial and under absolute guarantee. 
Adaptable to all power purposes. B^" Sund for circutnr. 

WHITE & MIDDLETON CAS ENGINE CO., 
729 to 730 K. I'ratt Street, Baltimore. i)lil. 





HOTTENTOTS OP SOUTH AFRICA. 

—By Nicolas Pike. An interes'ting account of this very 
singular race of people. Contained in Scikntific Amer- 
ican SUPPLEMENT, No. 9*J4. Price 10 cents. I'o be 
had at this office and from all newsdealers. 

^^1^^>m* ChI ^"^ 1 ^^— A new and valuable 
J? W^X I^9c:CXC7 patent, No. 506,910, 
SEEDING ATTACHMENT 
F<HC. VKHICLES. in which 
there is big money. The whole 
territory or by state rights for 
3 sale, send three stamps (6c.) 
for photo and description to 

J. E. iiajm:s. 

Box 70, Uleillord, N. J. 




ELECTRICAL SUPPLIES 

at low prices. Send for price list. SOUTHERN BNGI- 
iMwreRiNG CO., Manul'g Electricians, LouisvilJe, Ky. 



WIZARDS MAGIC PURSE. 25c. 

The most l)t3wU(l(;ring illusion diHcovered in 
Ithis ceiituryl A very strong purse of the finest 
'dressed kid, strongly sewed and beautiiully em- 
broidered. It has baffled all experts in puzzle- 
dom. We make liberal terms to Agents, and 
wJU send a 50c. sample with secret in sealed envelope poet 
paid, with Catalogue of 250 uselul articles for 25c. ; 3 for 60c. 

WOOD NOVELTY CONCERN 46G0RTLAN0 ST. NEW YORK. 




A New and Valuable Book 






13,500 Receipts. 708 Pa^es. Price i 

Bound in Sliei'p, SC Hatf-Morocco, $6.30. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the Sci- 
entific American during the past fifty years; together 
with many valuable and important additions. 

Over 'I'^vrlve 'rhmisjinil selected Receipts are 
here collected; nearly every branch of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

'I'he work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
being of the highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of. relating 
to formulae used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many diflerent processes in 
the arts are eiven. 

Those who are engaged in any branch of industry 
probably will tind in this book much that is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will find in it hundreds of most excellent 
suggestions. 

It^~ Send for l)escrii)tive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE. 

361 Broadway, New Vork* 
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"^^tiperiiecTncni:©. 



ORDINARY RATES. 



JiiHide Pagre. each insiertioii* 
Back Pagre, each iut^ertioii^ 



75 ceiitH a liue 
- $1.00 a line 



IW For some classes of Advertisements^ Special and 
Higher rates are required. 

The atove are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
inornins to appear in the following week's issue. 



Modern 

Victor 

Bicycles. 

Six of the most perfect 
models ever shown. 

Pitted with the celebra- 
ted Victor Pneumatic Tire, 
which has led all others 
from the start. 

See the '94 line and note 
the latest improvements. 

A real art gallery of bi- 
cycle perfection. 

Standard price $125.00, 
established by us and adopt- 
ed by others. 

Apply to any VICTOR 
agent for an elegant Victor 
catalog, or send a postal 
direct. 



OVERMAN WHEEL CO. 



BOSTON. PHILADELPHIA, 

NEW YORK. CHICAGO. 

SAN FRANCISCO. 



DETROIT. 
DKNVER. 



COID FORGED PRODUCT. 

Forged Wood Screw 

Patented May 10, July 19, 1887 ; Oct. 29, 1889 ; 
Aug. 19, Oct. 21, 1890; April 7 May 12, 1891 ; 
July 19. 1892. 
II!^ Advaiitn£:eii are ; 

1. Stronger than a common screw. 

2. Uniform and wide slot. 

3. Requires the use of but one bit in hard 
wood. 

4. Inserted easier. 

5. ('entraU>:*'d r-oint. 
ti. Superior holding power. 
7. The screw being t'ol«l Forgfed. instead 

of < 'n I , leaves on its entire surface a 
metallic skin. 
1^" Send for samples to 

AMERICAN SCBEWCO. 

PROVIDENCETH. I. 



f" CATALQ 



WN^^"* fORFINETOOlSlHEVERYSHOP 

cAT.l^'.^uT" C.H.BESLY& CO. 

CHICAGO, iLL.U.S./l. 




Computing Figures 

mentally is probably the 
hardest kincl of toil known. 
The Comptometer makes it 
easy, is twice as quiet, in- 
sures accuracy and relieves 
all mental and nervous strain. 
Why don't youget one ? •• 
Write for Pamphlet, 

FELT & TARRANT MFQ CO 

52-5.S ILLINOIS ST.. Chicago. 




Light Roadster, Weight •2.'5 lbs.. Price f 1 l.T. 



LOVELL DIAMOND CYCLES 



HIGHEST GRADE. FULLY WARRANTED. 

JOHN p. LOVELL ARMS CO. 

Manufacturers, BOSTON, MASS. 

PfYini}ar rrirra. Ciitnlogiie Free, Agents TVanted. 



MANUFACTURE OF BICYCLES.— A 

very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings. Contained in SciENTiftc American Sup- 
pr.EMENT. No. 908. Price 10 cents. To be had at this 
ofiBce and from all newsdealers. 



mmmm 

KODAKS 

$6.00 and $I0,00 

Snap-Shot. Flash-Light and 

time exposure pictures can 
be taken by the merest novice 
with our A and P Kodaks. 
Illustrated manual, free with 
every Kodak, tells how to 
finish the pictures. 

PRICE, 
Loaded for 24 Exposures : 

A For PictureszXxsJ^in., $6.00 
B For PicturessJ^ x 4 in., $10.00 
Developing and 

Printing Outfit, - $1.50 

EASTMAN KODAK CO. 
SendforCataiogue. Rochester, N. Y. 



ICE HOUSES. — DESCRIPTION OF 

ice houses as they were built a century iigo. Contained 
in SCIENTIFIC American Supplemknt, No. 933* 
Price 10 cents. To be had at this oftice andfroinull 
newsdealers. 



STARRETT'S- 

IMPROVED SPEED 



INDICATOR. 



Graduations show every revo- 
tion, and with two rows of fig- 
^^ ures, read both right and left, 
^^^ as the shaft may run. Auxil- 
iary split cap is made to Blip over the 
pointed spindle to use on a center or 
pointed shaft. 

11^" Illustrated Catalogue Free. 

LQ QTAPPCTT Manufacturer of Fine Tools, 
• O. O 8 HnnC I I , P.O.Box 13, ATHOL, MASS. 




Columbia 



Quality. 




The raw material used in the con- 
struction of the 1894 Columbia bicy- 
cles is carefully analyzed by 
an expert metallur- 
^ gist in our employ, 
'^^'jjf^'^JK' [f and thus only a uni- 
■■^.^ fl form grade of the 
i^ toughest and strongest 
metal is accepted. A Columbia bicycle 
as built to-day will wear longer and 
do better service than the traditional 
" one-hoss shay." 

FOFTi MFG. CO., 

Boston, New York, Chicago, Bartford. 

Our attractive catalogue may be obtained 
free at our agencies, or we will mail it for 
two two.cent stamps. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplemknt can be bad at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 




H. W. JOHNS M'F'Q CO., 

ROOFING, LIQUID PAINTS, ASBESTOS MANUFACTURES, 
NON-CONDUCTING AND INSULATING MATERIALS, 

87 MAIDEN LANE, NEW YORK. 
Jersey City. Chicago. ' Philadelphia. Boston. 




Summer Resort Hotels 

should ha,ve one of the most interest- 
ing adjuncts of summer life, 

A Draper Recording Thermometer 

giving a continuous weather record in 

red ink on a printed chart. 

Write for Tervts. Season 1894. 

Adapted, tor use in Freezing and Cold 

Storage If ouses and all places where 

temperature is of vital importance. 

THE DRAPER MFC;. CO. 

15a Front !Su, New York. 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
"No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 



ASTRONOMY 

-Wade easy and interesting with the help of our new 

Celestial Planisphere and Handbook. 
li'or descriptive circular, address 

POOLE BROS., Chicago^ III. 




33 HARTFORD Sr.^DSTON,M ASS. 
SE.ND FOR 1894 CATALOGUE 




LIGHTNING CONDUCTORS. —A 

valuable Jind exhaustive paper giving Reynold's instruc- 
tions for erecting and testing JiKhtning rods. Contained 
in Scientific American Supplement, No. 906. 
Price 10 cents. I'o be had at thi.'* office and from all 
newsdealers. 



114 to 50 H. P. THE 




Motor of ir Century 

Can be used any place, to do any 
work, and by any one. No Boil- 
er ! No Fire ! No Steam ! No 
Ashes ! No Gauges ! No Engi- 
neer ! A perfectly safe Motor 
for all places and purposes. Cost 
of operation alimit one cent an 
hour fo ecich indicated horse pow- 
er. For circulars, etc., address 
Chnrter (Jas Engine f'o. 
P.O.Boxl48. Sterling. 111. 



STEEL 



From r to 40,000 Pounds Weight 

Of Open Hearth, Chester or Bessemer Steel, 

True to Pattern. Sound. Solid, 

GEARING OF ALL KINDS, CRANK 

SHAFTS, KNUCKLES FOR 

CAR COUPLERS. 

Cross-Heads, Rocl^ers. Piston-Heads, 

etc., for Locomotives. Steel Castings of every description. 

CHESTER STEEL CASTINGS CO., 

Works, Chester, Pa, Office, 409 Library St., Phila., Pa. 



Photographs Made for a Cent Each. 

Tl]e ^onibi 
Caniera 

Makes a picture the size of 
this and in any shape you 
please. It is a combined 
camera and graphoscope. 
]5^ by 2 in.— weiehs 4 oz. 
Goes in any pocket, no tri- 
pod to carry. |^^ Any 
Boy or Girl can ime it. 
Will photograph anything 

or anybody. Can /w made very profitable. 
The Kaiiibi, complete, 93.50. Strip 

of Film (25 exposures) !2U ceiita ad- 

ditiona.1. 

If not for sale by your photo dealer, the Kombi will be 
sent t o any address, postage paid, o n receipt o f price. 
ALFU.£1> C. liisMi-EIt. 30S r.ake St., Chicago 





WESTMINSTER ABBEY. — AN IN- 

teresting history and description of this celebrated 
ediace. Contained in Scientific American supple- 
ment. Nos. 948 and 949. Price 10 cents each. To be 
had at this office and from all newsdealers. 



S cientific gook Catalogue 



RECENTIjY publishbo. 

Our New Catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will 
be mailed free to any address on application. 
MUNN & CO,, Publishers Scientific American, 

361 Broadway, New York. 



Wanted— First class engineer for large steam plant, 
one familiar with both theory and practice. Answer 
with references and salary required, to Proctor, Box 773, 
New York. 




ALLS 



for MACHINERY 
JOURN'AL'i and BI- 
CYCLES a specialty. 
Balls from J^"to 2" diam. in stock 
Balls of ^ny Material or Size made 
to order. A ccuracy of sphere, size 
and uniformity of strength guar- 
anteed. iW Write for Prices. 

Also manufacturers of Automa- 
tic Screw Machines for Sewing 
Machines, Bicycles, etc. 

Cleveland Machine Screw Co. 

133 'Jd Ave.. Cleveland, O. 



/^^». 




HEPERA PAPER. 

A New Printing-Out Ready Sensitized Paper. 

PERMANENT PRINTS, Better Results. Easier Obtained. No Ice, No Hot 
Water Treatment, No Lead Salts, No Aliiiii or other hardeners endangering 
the durability of the image. Extreme simplicity of jill operations. Printed, toned 
and mounted in less time and with less trouble than any other paper. Does not 
bronze and does not flx out. A paper for all climates and all seasons. Will stand a hot 
water test o/lOO" P. and will behave just as well in ice cold water. Has none of the defects 
of its rivals. J^" Write for free sample sheets. |^° Ask far prices of our Special 

I'^rsl^eb'^TADeaiers. Nepcra ChetTilcal Co., Nepera Park, N. Y. 



FUPIMCC BOiL.Eies & m.a<;h ink tooi^S. 

CliUlllCOf Complete outfits furnished. Sendforpn- 
ces and Catalogue "B.'' W. P, BAVIS, Rochester.N. Y. 



A I IIMINIIM ??°^® J^*^.*^. *"^^"^"*^*'5'„^* 1*^^ price; 



H. H. Franklin Mfg. Co., Syracuse, N.Y 



AtiKNTS ■WANTED for Grinders' Supplies. Lib- 
eral Commission. The Tanite Co., Stroudsburg, Pa, 



D nnlf BINDING. All classes of work. Magazines a 

D U U IV specialty. Haddon & Co., 139 Center St.. N. Y. 



MAGNESIA FLEXIBLE CEMENT r 

THE BEST Bt MOST DURABLE ROOFING IN USE I ' 



PRICES Be SAMPLES FURNISHED ONAPPLICATION II 



THE PHILIP CAREY MAN FKGO 

I37"I47G|LBERTAVLC|NCINNATI.OHIO.U:S;A 



[iM 



AMERICAN BAS FURNACE CO. 

9% of EIJZABBTH, N. J., PATENTEES Off 

A Complete i^y stein for the generation of a 

CHEAP AND PERFECT FUEL GAS. 
GAS BLAST FURNACES, 

for all kinds of Mecbanicat Work, 
HIGH PRESSURE BLOWERS, ETC. 

t^° Illustrated Catalogues on application. 
Address, 80 NASSAU STREEl', NEW YORK. 




a POLISHED BRASS 

.^FAN MOTORS. 

H Blades 9 and 10 in. diam. c: 
o High speed, very efficient a, 
■4 Met Cash Price, *10.00. +^ 
O Novelty Elpctrle Co. ^ 

"■ 50 N. ith St.. Phila., Pa. 




SEND 40 CENTS and receive, by mail, to any ad- 
dress in the U. S., one Improved patent Koller Blotter. 
Stamps taken. Address E. E. Johnson, Collins, N. Y. 



J ALSO OUTFITS 

A AT HIGHER-MST 




'sENDfoRsri^.R NEW PnU'tHE 

OESCRlPTI^fciRcUtA"- I SHUTTER IN 1 



.SHUTTEF 

E LATESTiBEST 
' THE MARKET. 



TS2E: 



i^^MiSil »*H X'^ 



B^" E^TAItMSIIED 1845. 

The Most Popular Scientific Paper in the World 

(Mily S^.UU II Year. Including: i'ostuse. 
WeeUly — 5*J Numbers ii Vein'. 

ThiM widely ci rciiliiieil and spiendidly illustrated 
paper is published weekly. Every numbei contains six- 
teen pages of useful information and a iarce number of 
original engravings of new inventions and discoveries, 
lepresenLing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

'riM-iiiFi of Snhnci'ipi ioii-- -One copy of the SciKN- 
I'lfH' AMERICAN will be sent for <*(te (/e<n— 62 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on rpceipt of iliree iIoIIhi'm by the 
publishers; six months, $1.50: three months, $1.00. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is oy Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, secuiely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's i isk. Address 
all letters and make all orders, drafts, etc., payable to 
i>ll'NN <Sc CO.. -Mil Uiondwuy, New YoiU. 



'r H E 

^ixmWixt ^mmwx fuppkment 

This is a separate and distinct publication from The 
Scientific Ametkcan, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
Scientific American SUPPLEMENTispubUshed week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in al! 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology. Mineralogy, Natural 
HiStory. Geography, Archteology, Astronomy Chemis- 
tiy. Electricity. Light, Heat, Mechanical Rngineerlng, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography. Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most intportant Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States, 
('anaaa, and Mexico, $5.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, both mailed for one year to one address for fT.OO. 
Single copies, 10 cents. Address and rem! t by postal order, 
express money order, or check. 

i>lUNN lie CU., 301 Itinaduny, New York. 



THK Scientific American Architects' ano 
Builders' Edition is issued monthly. $2.50 a year. 
Single copies. 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Matrazine of Architecture, 
richly adorned with e'leoant viaits m cniors, and with 
other fine engravings ; illustrating the moat interestini? 
examples of modern architectural construction and 
allied subjects. 

A special feature is the presentation in ea-ch number 
of a variety of the latest and best plans for private resi- 
dences, city and country including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans. 
Descriptions, Locations, Estimated Cost. etc. 

The elegance and cheapness of this magnificent work 
have won for it the liarue^t (Jirciilaiion of any 
Architectural publication in the world. Sold by all news- 
dealers. ¥2.50 a year. Remit to 

nUNN iSc CO.. Publishers, 

3H1 Broadway. New York. 
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The Scientific American is printed with CHA3 
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